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St. Gauden’s Lincoln, Lin 
coln Park, Chicago; great 
est American portrait 
statue. A striking delinea- 


iainuas HOSE stalwart qualities of character 

which distinguish the leader are not at- | 
tained easily, nor by chance. Only through : 
faithful adherence to lofty principles can Pas 
they be acquired. | 

















The Lincoln car is universally recognized 
today as worthy of its honored name be- 


ky 
cause each step in designing it and in 
building it has been taken in strict con- ; 
formity to the tenets of correct engineer- : 
, ing, masterly workmanship and good taste. : 
.F 
The refinements for which it is notable u 


have been developed from a basic struc- : 
ture fundamentally sound. It stands four- : 


square, a recognized masterpiece. : 
LINCOLN MOTOR COMPANY i 
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\ , 
ith the Editors 


NE of the functions of the editorial “N an explosion occurs with no person in 

staff of any journal of standing is C O N T E N T ~ earshot, is there any sound? How do we 
the answering of inquiries. Between the explain the cutting up of an eight-inch 
questions asked of a given editor, and the square into pieces that fit together into 
field which his paper covers, there exists FEBRUARY, 1924 two rectangles with an apparent aggregate 
a distinct relation. The magazine of setae area of 65 square inches? Ali of these 
as well as numerous others which we 


detective-story fiction is asked how to be- 
LEADING ARTICLES could cite, we have answered in and out 






















































come a detective and how to catch a sus- The Oldest Eggs in the World .By the Staff 17 
ee sige wlarsgpen : tne Journal Res bee The Romance of Locks............+. By Edward H. Smith 78-79 | o P _ _ were slags ~~ rq Pris te 
culture is asked questions on keeping bees | Power from Mercury Vapor............+..-...++++-.By the Staff 80-81 | Keep right on coming. Their effect upon 
and marketing honey. We ourselves, un- Our First Rigid Airship, the “Shenandoah’ iba nes ....By the Staff 82-83 our time is serious, and on our temper 
4 able to define our field any more closely Our Point of View. EA RO Ee a ee a Editorial Comment 84-85 even worse, 
than by use of the word “science,” with Our Psychic Investigation Advances eeeeeesees++By J. Malcolm Bird 86 
/ more or less emphasis on the adjective | Our Abrams Investigation—V...........By Austin C. Lescarboura 87 \V ELL: answering questions is part. of 
| “applied,” are asked questions about every Sse alas wg aa * Serna stew eeee i our job, and on the whole we enjoy 
serious and near-serious topic under the ow Hainium Was EI EL A eo | it: It constitutes a very real part of cur 
a A Corkscrew Railway............. Drawing by S. W. Clatw ay oF | menalon ts our readers. But we hope for 
— Remolding Our Civic C lay. aaanih TA csr beni ree A. G. Ingalls 90 ; ‘ s _ ete * 
: Animal Sculpture of 25,000 Years See Jee nnend By the Staff g2 | the mill eaten, i which no querist will 
Ht os ean I keep the ground water | High Explosives That Will Not Freeze............seecseeeees 94 | out of idle curiosity ask us trivial and 
from seeping through the cement of | One Law versus Forty-Eight.............+.++0+- By the Staff 96 | hackneyed questions; and in which ever) 
my cellur? What is the cause of the lat- | The Head Hunters of New Guinea....Photos by Capt. Frank Hurley 97 querist will first make a reasonable effort 
eral drift of projectiles? What book | yy Se gS. saat hd atts ....By Otto Wilson 98 to find his answer for himself, and will 
would you recommend for an elementary | Lessons of the Japanese Earthquake, then realize that his inability to find it 
study of the elliptic functions? What is | r , Resume of Engineering Opinion 100 at all is good indication that we can’t give 
the present manufacturing cost of helium Museum in the Open Air.... Ape eared --.+..By A. A, Hopkins 102 | it offhand. If all these things would 
sien dak? dicta ttitan@ Yen he The Blue Ribbon of the Atlantic.......... .By the Staff Be © scieer Site dite weenie ait Ged’ mania 
unc er the best conditions? Does the divin- With Camera and Chisel........ ce ek ae Gi ‘By > Hammond Smith 106 Bsc Sl i g soins 
ing rod really work? Will a packing of | The Story of Steel—II............ to.ss...+eBy J. Bernard Walker 108-109 te ee oe ee 
sand conduct sound? Is there, in general instead of a pleasure mixed with periodic 
use in the United States, a welding process | SHORTER ARTICLES pain. 
; g 
notably superior to those current in Eng- A Motor That Solves the Power- Cutting a Traffic Tangle with a : 
iand? How much heat and light does the Pacter Problems ...ccsccccccccscs 91 ao hee PD oo06 seh eg ates — F less spectacular interest than our 
‘ ‘ hen " . ‘ Making Plants Work Overtime by og Distemper .....secsseceessesce ) “— 7 : oY po 
earth receive from Jupiter? How can I | Means of Electric Light. jaedaede ; 91 Educating Workmen to Prevent Ac- psychic and Abrams ave suigations 
bore holes in glass without breaking it? | The Size of the Universe........... 92 > sais a Pass ee " eesssenes Le but no doubt of greater practical value is 
, : er The Twin T . - ¢ e Pasteurization of Milk......... 3 2 alas a ciileg a OT eae 
What is the difference between the several —— 7 = cee Ons thas ae vat Motor-Driven “Big Wheels”........ 103 our present campaign for the improve 
species of horsepower which one finds | 7 Air 2 é 93 Caterpillar Sprocket Wheel with Re- — ment of highway traffic conditions, which 
| _ Air ......... wesc Prapeerteeee ¢ ble Teeth 0% scaling re oe nay ets Pacer 
quoted, and how is each calculated? How | Driving Serpe with a Charge ss Gliders ons. A ean aay 103 is ap - sg pe this oe ef + hig le 
manv prime umbers are re. is ‘ ee. eo eee ¢ Machine for Determining the Psy- entitled “One Law vs. Forty-Right.” his 
n mn prime nD 1m ers ire the re, ind i London Fogs . eet nese cesta eee HH Gicheay 4f GEE. i...5 cdecsis acc: 103 crorenst S ee ; ign 
there any simple factor test for large Exit the Pullman Car Hammock...» 95 A Hack-Saw Blade That Improves campaign has for its purpose the study of 
4 . . - Stage Scenery on the Building Bloc re. te . : ‘ 105 a  enrae seiiientioani =~ aw Gent 
numbers? What are the formule for the P 95 With Age .......cessssecccecess 05 traffic laws and regulations, highway facil 
. FImCIPle onc ccccscscccscccceces 95 he Rak * ae Fei 4 —- ‘ : : . 
paste and the electrolyte in a storage bat- Recent Aeronautical Investigations. . 95 ag > por the Field of Vision of ™ 105 ities in various parts of the country, the 
nail — : _ lla i : F . . Einstein and the Recent Eclipse.... 95 Seeki y a Non-Destructive Method traffic congestion in cities, grade crossings 
tery?) What is the highest eCAanCous Flivvers of the Air That Approach ‘for Testing Wire Rope 2 ere 105 . har fas a ; mT | — . ; a < 
speed ever developed by an airplane? | 100 Miles per Gallon............. 99 Truck News from Abroad.......... 105 and other features which concern every 
| Lemans soweniies Sa pian a A Giant Among Airplanes......... 107 one, whether an automobile driver or not. 
ma 0 The Continuous-Traffic Lift Bridge. . 0 Sulfur Corrosion .......... 107 Ths j ili ns ner 'c j 
mM?" of the people who ask us ques- Bad Coal Ruins Family Wash....... 101 A Davies Thak Takes Gare of Worn d What with millions of passenger ‘cars in 
tions like these realize that we can’t | Ninety-Eight Tons of Stcel in One Brake Linings and Shoes......... 107 operation and hundreds of thousands of 
have the answers on our finger tips, and | PROGR ccccvesovesscccsecosccoeccce 101 Why Watch Springs Break......... 107 motor trucks and buses, the highways 
are content to wait while we dig them up. | DEPARTMENTS play a most important rédle in our national 
Others are <0 easy mf rj The - ; life. Of late the number of accidents 
her ire not so easy to deal with, rhey | The Heavens in February.. Jie ae 110 SCIENTIFIC AMERICAN Digest........ 122 | ‘ ’ ‘ 
call us up to propound a question which Inventions New and Interesting 111-114 The Service of the Chemist......... 132 | have been such as to attract undue atten 
their own search and that of their librar- Recently Patented Inventions....... 116-121 EE NE o.ccnbas dos itcicntnansdee 136-137 | tion, and it is evident that something 
ian has failed to settle; and they are |} must be done to make highwey traffic 
highly indignant when we do not give the . safer than it is today. And if nothing is 
. Y ‘ ‘ y TY ~ Ts x a tao rd : mat 
answer instanter. The explanation that | SC IENTIFIC AMERIC AN PI BLISHING COMPANY done, the existing difficulties will by no 
it has to be looked up, or that the mem- Munn & Company, 233 Broadway, New York means right themselves, but rather will 
ber of the staff who could answer it Founded 1845 keep on augmenting. So, something must 
without search is not at his desk, is re- be done—and done quickly. 
game nega CHARLES ALLEN MUNN, President ORSON D. MUNN, Treasurer , 
jected scornfully, and the voice on the ALLAN C. HOFFMAN, Secretary 
other end of the wire expresses more or TOW this highway traffic matter varies 
less explicitly its owner’s feeling that we, J. BERNARD WALKER PR gg hay J. MALCOLM BIRD 4 from one part of the country to an- 
Jd. BE f AL y. . N © LESCAR y. et 4 al Sis ’ 
who cannot answer out of our stored wis- other, due to local conditions and local 
dom any question which he could possibly DEPARTMENT EDITORS | laws. Nevertheless, it must be considered 
propound, in any department of science Te 2. a, See ae |} in terms of the entire country, fer it .8 
whatever, are decidedly out of place on Vasuen W. Bean, Aatemclte gel | 9 national problem and not purely a local 
the editorial staff of the ScrentTIr1c AMER- Henry Norris Russe t,- Prof. of Astronomy, Princeton University |} one. It calls for an interchange of ideas. 





It is as necessary to hear from the motor 


IAN. This is very gratifying in so far 
ist in California as it is to hear from the 


j : fel CORRESPONDENTS 

as it reflects the esteem in whic ’ we, Col | © w. CLaupy. Washington, D.C. Hector C. Bywater, London, England ’ 2 7 
lectively, are held; but it is trying upon ALFRED GRADENWITZ, Berlin, Germany Francis P. MANN, Paris, France truck driver in New York. Indeed, 
want to hear from everybody regarding 


existing difficulties in highway transport 


we 
the individual editorial disposition. CORRESPONDING EDITORS 
H. Diepericus, Prof. of Experimental Engi- H. F. Moore, Research Prof. of Eng. Materials, 


Wr have another grievance against neering, Cornell University. University of Illinois. and highway travel, as well as any ideas 
some of those who query us. Most SAUI ee Ph.D., G. E. Research Lab- Ww. A. Murritt, Ph.D., New York Botanical | which may be put forward by way of 

F “atory. tage se : : nae 
hem have significant questions on | oer Garden. | helping solve the existing problems. Let 


Epwarp ELLery, Consulting Chemist, Union 





. : A i ‘ H. C. Ramsower, Director of Agricul. Ext. : acini : . 
\ 3 in which they are seriously inter- College. ee ‘hey le us put all our views and ideas together 
> Say Sg eae, -eciable | RAtPH J. Foac, Prof. of Civil Engineering, Service, Ohio State University. " m ee ‘he wtaiiedien > peo 
esi 4. But there is always an appreciabl Lehich University. SAMUEL J. Recorp, Prof. of Forest Products, Get in touch with us by addressing your 
residuum who ask trifling questions on Lams A. Baveuan, wu hast, Peet. af Rettaay, Yale University. letter to the Highway Traffic Editor. 
ouihe . : Sain ive " ie Rutgers College and State Univ. of N. J. J ms P ‘ivil Engi _ 
trifling subjects. Every query editor has Harry S. Hower, Prof. of Physics, Carnegie J. ge po = ee of Civil Engineer 
a dozen or so of these good old chestnuts, Institute of Technology. kine ie . eel ee F the Abrams investigation now being 
4 d M. LuckresH, Dir. of Applied Science, Nela Epwarp G. Spauupinc, Ph.D., LL.D., Prof. of a ‘ >a ; 
which come up three times a week, as ‘Seemnetle, {alenbaahi. Philosophy, Princeton University. conducted by this journal has aecom 
regularly as the clock runs. We have had Roy W. Mrtner, American Museum of Natural G. A. Younc, Head, Mechanical Engineering, plished nothing else as the result of four 
: History. Purdue University. —* : . P . 
months of patient and unrelenting investi 


as many as five of them in one letter. orca 
Vol. 130, No. 2. Published monthly. Entered as second-class matter, June 18, 1879, at the gation, it has at least boiled down th 





ID the “Titanic” reach the bottom, or post office at New York, N. Y., under the Act of March 3, 1879. claims of the FE. R. A. (Electronie Re- 

does she swing suspended at an in- Price, “oe Pe $4.00 a year. oy prepaid in hinge 4 States and _possessions, actions of Abrams) practitioners to a very 

: ¢ , : - xico, an nama ; $4.50 year for . Forei subscriptions, $5.00 year. : ar 

termediate depth? If a bullet is shot from —t ae Pes PRS Be ee ee ee ee ee ao PON modest basis as compared with the elab- 

e , the '-ck of a moving train, at a speed Copyright, 1924, by Scientific American Publishing Company. Great Britain rights reserved. orate, if not fantastic, claims originally 

\ o that of the train, what happens Illustrated articles must not be reproduced without written permission. Furthermore, the use of made for this new technique. Page 87 
aa - aia : bile? If Scientific American articles or quotations from them for advertising and stock-selling enterprises ‘. Sas = 

w to it? Who invented the automobile? is never authorized. “Scientific American,” Reg. U. S. Patent Office. | of this issue tells the story to date. 
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Federal Motor Trucks have 
played an important part 
in Motor Transportation 
since the beginning. Federal 





With the attractive passenger Motor 


Motor Trucks and Busses eis ceed ac erie 
vehicles for transporting passengers > 


today are traveling the in bulk over the highways. This is 


specially designed six cylinder, ali steel 


streets and roads of the ranathnrapien toe Seen 9 


two capacities 18 and 25 passengers. 


Nation to help speed up 
travel and save the time 
of passengers and ship- 
pers. Federal Busses 

are attractive, comfortable 
economical, safe and fast. 
Ride in a Federal Bus | 


wherever you find the. | 
gw 
| THE FEDERAL MOTOR TRUCK COMPANY 


Detroit, Michigan. 
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[, ie months ago a ecablegram 
from China announced perhaps 
the most curious find ever made 
in exploration. Roy Chapman Andrews was 
the leader of the Third Asiatic Expedition 
of the American Museum of Natural History, The 
American Asiatic Association, and Asia Magazine. It 
is through the courtesy of Asia Magazine that we are 
enabled to present, largely in Mr. Andrews’ own words, 
the interesting facts of his discovery of a nest of dino- 





saur eggs. 

A dinosaur was an ugly brute and would alarm even 
a grown-up, if we should see him stalking with the 
thin hatchet face, elongated neck, bony frame and thick 
tail. Even in restoration it is an awe-inspiring mon- 
ster which no artist could evolve even from a diseased 
brain—the reality is much more horrible. Ten million 
years ago this strange creature existed on the edge of 
the shallow basin of Mongelia and slowly waddled 
down and settled into the sand and in a hollow left a 
number of eggs which fortunately for us, were never 
hatched by the heat of the sun. 

Of course* dinosaurs have been found in other parts 
of the world, but there has never been anything so 
spectacular in the whole history of paleontology as the 
discovery of these remarkable eggs. It is probable that 
the dinosaur migrated millions and millions of years 
ago through Siberia and across the land bridge to 
America, and spread inland to its western coast where 
the type grew to an enormous size and developed 
horns. Heretofore we have always thought that the 
fossil bones of Triceratops originated here. They ap- 
peared completely developed in the cretaceous rocks 
and gave no clue to their family tree. Mr. Andrews 
says that it was on a brilliant day in midsummer, ten 
million years after the reptile had made its nest in 
the sandy hollow, that the expedition pitched their 
tents on the rim of a great depression just below where 
the eggs were laid. Hundreds of feet of earth had 
drifted over them through the ages and by the action 
of wind, frost and rain, leaving them half exposed. 
Some showed only bits of broken shell, but four re- 
mained intact. They were no longer white, their long 
entombment had changed them to a deli- 


The Oldest Eggs in the World 


account for them in every possible way as geological 
phenomena, there was no shadow of doubt that they 
really were eggs. That they must be those of a dino- 
saur we felt certain. True enough, it never was known 
before that dinosaurs did lay eggs, but, since most 
modern reptiles are oviparous, it was considered prob- 
able that their ancient ancestors follewed this method 
of reproduction. Nevertheless, although hundreds of 
skulls and skeletons of dinosaurs had been discovered 
in various parts of the world, never had an egg been 
brought to light. 

“These eggs could not be those of a bird. No birds 
are known from the Lower Cretaceous, the geological 
horizon in which the eggs were found, and all the 
Jurassic and Upper Cretaceous birds were much too 
smail to have laid eggs of this size. The elongate shape 
of the eggs is distinctly reptilian. A bird’s egg usually 
is much larger at one end than at the other, because it 
is deposited in a nest, from which it might roll out un- 
less it revolved on its point. Reptile eggs, which often 
are buried in the earth or sand, usually are elongate 
and similar in shape to the specimens that we found. 
These eggs were in a great deposit full of dinosaur 
skeletons and containing, so far as we could discover, 
no remains of other animals or of birds. 

“Three of the eggs lay in a cluster and evidently 
were in the exact spot where they had been deposited 
by the dinosaur. The broken shells of several others 
were partially embedded in the rock. Just under a low 
sandstone shelf, beside which they were lying, we could 
see the projecting ends of two others. While all the 
members of the Expedition were on their hands and 
knees about those ten-million-year-old eggs, George 
Olsen began to scrape away the loose rock on the sum- 
mit of the shelf, and to our amazement he uncovered 
the skeleton of a small dinosaur, lying eight or ten 
inches above the eggs. Was it the reptile that had 
laid the eggs or was it a predatory dinosaur that had 
come to feed upon them? We cannot tell, but we like 
to think that some sudden catastrophe overtook the 























Copyright Asia Magazine and American Museum of Natural History 
Roy Chapman Andrews examining one of the eggs 


broken. Personally, I believe that they were buried 
in light sediment carried over them by the wind rhe 
first specimens found by George Olsen are about eight 
inches in length and seven inches in circumference. 
They are rather more elongate and flattened than is 
usual in the case of modern reptile eggs und very 
much longer than the eggs of any known bird. 

“The preservation is beautiful. 
have been crushed, but the pebbled surface of the shells 
is as perfect as if the eggs had been laid yesterday in 
stead of ten million years ago. The shelis are about 
one-sixteenth of an inch thick and probably were hard 


Some of the eggs 








eate brown. The configuration of the 
country was vastly different from when 
the dinosaur laid the eggs. Of course the 
climate had altered enormously in the im- 
mense period intervening between the 
time the eggs were laid and when they 
were discovered. 

Mr. Andrews, in his story in Asia Mag- 
azine, describes most interestingly the 
actual discovery of the fossil remains. It 
seems that the photographer wandered off 
to look at some earth ovens left by Mon- 
gols and much to his surprise he found 
that they were at the edge of a plateau 
that fell sharply away into a great basin. 
He decided to spend five minutes in look- 
ing for fossiis before returning to the 
automobiles. Almost at once he discovered 
a small white skull, which was afterwards 








and not membranous. Fine sand has 
filtered through bréaks, and the interior 
of all the eggs is solid sandstone. In the 


photographs the bits of broken shell 
partially embedded in the rock are plainly 
to be seen, and it needs no stretch of 
imagination to realig@® that the objects 
pictured are really eggs. In fact, we tried 
our best to think of any geological phe- 
nomena that could have produced a simi- 
lar result, but try as we would, we could 
never get away from the fact that ‘eggs 
is eggs’ and that these were laid by a 
dinosaur.” 

A few days after the first discovery five 
eggs were found in a cluster. Altogether 
25 eggs were taken out and not all of 
them have been brought to this country 
as yet. Further examinations show that 


there were a number of species of dino- 
? 








1 was 


saur eggs and most interesting of a 











identified as an ancestor of the great 
horned dinosaur of America. The locality 
was worked over in the usual way and 
one of the party reported that he was sure 
he had found fossil eggs. This seemed so remarkable 
that the matter was turned over as a joke, but never- 
theless it was agreed that they walk to where the 
alleged eggs had been discovered. Then their in- 
difference suddenly evaporated for they realized that 
they were looking at the first dinosaur eggs ever seen 
by a human being. Mr. Andrews says: “We could 
hardly believe our eyes, but, even though we tried to 


Copyright Asia Magazine and American Museum of Natural History 
“ ” C] ena: 
A “close-up” of a Dinosaur egg perhaps ten million years old had heen broken tn half there could be 


actual egg-layer, while on a visit to its nest. 

“We believe that the eggs were buried in fine silt 
or sand, which would be peculiarly suitable for the 
preservation of delicate objects. This place may have 
been low ground, over which the waters of a river 
would spread during flood-time, but running-stream 
action could not have taken place here or the eggs 
would have been rolled about, separated and inevitably 


the fact that in several of the eggs that 


plainly detected the delicate bone of the 
embryonic dinosaurs. Never before in the history of 
science has it been possible to study paleoembryology 
Baby dinosaurs that had probably been hatched only 
a few weeks and others in all stages of growth up 
to the adults ten feet long, were also discovered as 
fossil remains. Certainly Mr. Andrews has to be con- 
gratulated on the most remarkable discovery ever made 
in the history of paleoembryology. 











laugh at locksmiths, 





¥ | There may be an alliterative overburden 
in the paraphrase but there is no divaga- 
tion fro truth Whether passion or 
| cunning ss ! laugh last Eros or Auto- 
ees Ivikos all say? For the present, 
the god « theft laughs longer, louder and 
} ‘ rhe rs his children break are the sub- 
star nes; less fabulous than love’s but more re- 
wardin We may neglect this mirth of lovers and 
con hat of thieves 
| t e this ribaldry to its origins might lead us 
eep and distant peregrinations; besides there 
is ¢ ngage eur attention in the present and 
the mediate past 


Lute n the hot morning of September 25, 1865, two 
nen drove into the historic town of Concord, Mass., in 
an old phxton behind a sorrel mare, drew up before 
Bank and blithely committed one 
of the truly monumental pieces of lock defying. Their 

Langdon W Moore—of whom previous 
and Harry Howard. The evil that they did 


the Concord National 


hus, as vou see, lived after them Indeed, the crime 
they committed, so airily and openly, in the white sun- 
light « hat autumnal noon, may be said to constitute 
ne e decisive engagements between the makers 


nd breakers of locks, and it is therefore an important 
page fron: the endless story of burglary. 

The Concord National Bank, an old and conservative 
institution, then considered itself well protected with 


hilles ‘on vault, whose entrance was guarded by 
double doors of the same material, and an interior 
burglar proof chest of special construction. Five keys 
uire to release and open the outer door of the 


opened the inner doors and two more were 








needed to get into the chest. The locks were of the 
Kint ( ed wurded i term which will be explained 
later ihey were ot most comple ited design and finest 
incl mnmuractt a detail whiel wis then con- 
siderec stin é nd reassuring, albeit English locks 
sprang into sudden disrepute immediately after the 
ensulnyz l ‘ ind continue to this diy to be regarded 
witli hg esteem in Ameri 

Langd Moore, who lived in the neighboring village 

N ioticed, while \ in Concord one day, 
tl the cashier of the Concord Bank, locked up his 
it noon and ent home to his luncheon, 
re! ! iv until half past 1 or 2 o’elock. On this 


nce observation the great robbery was 


ounded Moore, the ide: f th burglary 
formi n his mind, returned to Concord 
ne Se] d the habits of the other busi 
ne people along the main street, near 
ti ban lie saw that they, too, went 
e for the midday mea! at 12 and re 
ine bsent at least an hour, leaving 
heir shops and offices locked or in charge 
of s erks. The business center of 
Concore vas, thus, almost deserted for 
th inter The circumstance spelled 
opportul \ 
Moore who divided his time between 


the far! t Natick. wl e he vas iecepted 
as i respectable genileman, and New 

lready a noted mem- 
underworld with 
thre | ~ name of Charlie Adams, had 


never before robbed a bank—an oversight 
for which he made amends later on, be- 
coming before his death one of the most 
celebrated of our older vauriens. In 
spite f his then inexperien he saw 


what the officers of the bank had failed to 


realize namely that whatever can be 
ocked by one man may be unlocked by 
inother, if he have the genius and the 
persistence for the essa He summoned 
to his aid the man called Howard, really 


German  lock- 
Hauck he ex- 
plained his plan and disclosed the details 
of the which he had 
gathered by visiting the institution to get 


Ifenry Hauck, an errant 
smith turned burglar. To 


hank’s equipment, 


SCIENTIFIC AMERICAN 


The Romance of the Lock 


Its Development, and the Means Employed to Beat It, From 


the Earliest Days 
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money changed and to negotiate a purchase of bonds. 

A few nights after the arrival of his confederate, 
\dams went to the bank and examined the lock on the 
He inserted a blank key of a size to fit 
the keyhole, having first taken the trouble to coat the 
key lightly with wax. By turning the blank against 
the inner mechanism of the lock the wards naturally 
impressed their position or outlines on the soft wax, 
and this “map” of the “works” was carried away. 
Howard fashioned the key to fit and the prospective 
burglars returned to the bank on a subsequent evening 
to have their try. Their key gid not work, so Howard 
got a ladder and by its help reached the rear windows 
of the bank which, I have neglected to record, was 
situated on the second floor of the building, over the 
offices of a real estate firm. 

Descending to the street door, Howard removed the 
bolts and took off the lock. It was found that a special 
metal tongue prevented the opening of the lock with 
the improvised key. This bit of metal was filed away 
and the lock put back into position. Now the key did 
the work 


street door. 


The first stage of the burglary was accom- 
plished 

On the same night the plotters took an impression 
of the lock on the second floor, which fastened the 
door leading into the banking rooms. A second key 
was improvised to suit this pattern. On a convenient 
dark night the scheming pair returned, opened the 
street door with their first key, found that their second 
key worked the lock of the door upstairs and so had 
won their way to the vault. But here they met decided 
obstacles. The five kevholes of the outer door were of 
no ordinary design and attempts to make impressions 
through them were fruitless 

jsut the resourceful Moore was not foiled He left 
his confederate on the farm at Natick and went travel 
ing in quest of the American agents for the English 
vaults used in the Concord Bank. He found them in 
Boston, with one of the doors of the five keys in the 
showroom for exhibition purposes. Moore plausibly 
represented himself as a broker and dealer in securities, 
with the result that the agent carefully explained the 
workings of the locks, showed him and let him use 
the keys, outlined the special tricks that foiled burglars 
and gave Moore every shred of information he needed. 
five keys were made from 
With these the 


As a result of this visit, 
Moore’s drawings and descriptions. 


two men returned to the bank at night, let themselves 





BEDI NES LRT ENN SR RE RS ET NS EET IS SATE NER: 
The combination dial has been knocked off and is lying on top of the safe, but the extra bolts 
of the re-locker at top and bottom of the safe door went into action when the regular safe 


bolts were released, thus saving the contents 


A safe that was attacked without success by the burglar 
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in with their two keys and tried their new openers on 
the vault. None fitted, but by means of wax and pres- 
sure the burglars were able to determine their errors 
and correct them. After several subsequent visits they 
had their keys in proper shape and the outer doors of 
the vault were opened. 

Moore had, of course, also learned all about the inner 
door on his visit to the vault agent and Hauck was 
provided with approximate keys to fit the two locks 
encountered here. Once more the process of repeated 
trial and error brought success and the men _ stood 
in the presence of the chest. They found that the first 
of its two locks merely held a guard or apron over 
the true keyhole. They found little difficulty in making 
a key to open the guard, but once they had accomplished 
this they met a new and apparently insuperable ob- 
The lock and key of the chest were evidently 
No impression could 


stacle. 
of special and exclusive design. 
be got and there was no hope of discovering the secret 
from the maker. The burglars decided that they would 
have to do their job at night and win their way into 
the chest with powder, a course they were loath to take 
because of its dangers. Meore had set his heart upon 
a mysterious noonday burglary—noiseless, swift and in- 
explicable. He understood that no one would notice 
him and his sorrel mare on the country roads in the 
middle of the day. No one would remark his coming 
or going at such an hour, whereas a flight by night 
from an alarmed town might be obvious indeed, espe- 
cially if it ended, as was intended, at a farmhouse only 
a few miles away. 

Accordingly, Moore went back to the bank once more 
to buy a few bonds, and carefully watched the cashier 
open the vault. The preliminaries interested him very 
little, but when the banker reached the chest, Moore 
almost leaped with excitement, for he saw the cashier 
reach up to a dusty high shelf and take from its hiding 
place the mysterious key that opened the strange lock 
of the money box. The burglar bought the bonds, 
chatted with the banker and made excuses to stay long 
enough to see the chest relocked and the key furtively 


slipped back into its niche. 

So the robbery was concluded. The plotters had 
nothing to do but commit it. Their preparations had 
taken them between five and six months, but now they 
were certain of their prey. 

So it happened that the two men drove into Concord 
on that September day, just before noon, stopped the 

old sorrel mare at the curb opposite the 
g bank, watched the cashier lock up and 
go home for his “dinner” and forthwith 
robbed the bank, 

Hauck remained in the phreton, reading 
some papers which he held before his 
face to shield it from passers-by. Moore, 
armed with ten keys and a meal sack, 
walked across the street, opened the street 
door, locked it after him, ascended to the 
banking rooms, unlocked the door there, 
applied the five keys of the outer vault 
door in their proper sequence, opened the 
inner door similarly, unfastened the guard 
before the keyhole of the chest, took the 
vital key from its shelf, opened the chest 
and loaded the contents into his bag. He 
then relocked the whole defensive mech- 
anism, taking the chest key with him, 
and left the building. 

Hauck and Moore drove quickly back 
to the farm at Natick, divided and buried 
the loot, turned their sweaty mare loose 
to roll in the dust of the feedlot and were 
ostentatiously busy at their workaday 
tasks within two hours after the astound- 
ing bit of lock beating they had _per- 
formed. 

When the cashier returned from his 
luncheon and found the street door un- 
locked he was suspicious. When he 
opened the vault and found the chest key 
gone he was seized with alarm. Still he 
could not be sure there had been a rob- 
bery. Boston police were summoned and 


a 
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the president of the bank called home from Albany 
with the duplicate key to the chest. He could not 
arrive before the next morning. Then all doubt died 
in a flood of briny disclosure. There had been a 
burglary, past doubt. Three hundred and fifty thousand 
dollars worth of negotiable bonds were gone. 

This sensational and historic incident had as much 
influence as any single happening upon the rapid dis- 
carding of key guarded safes in the United States and 
the general introduction of vaults and strong boxes 
equipped with spindle or combination locks, such as 
remain the universal safeguard today. It must, how- 
ever, not be concluded that the weakness of ward or 
warded locks had not been understood some time before 
Moore and Hauck made their vigorous demonstration. 
Linus Yale, Jr., the inventor of the type of lock which 
still bears his name, had made many demonstrations 
of loek-picking 15 years earlier and similar feats had 
heen performed by British lock experts, including the 
fuiiliar George Price and one of the Chubbs. A lock 
depending on wards to prevent opening with the im- 
proper key, was shown to be easily negotiated with 
nothing more formidable than a bent wire; and a 
thousand common house-burglars on both sides of the 
Atlantic had used wax to make skeleton keys and open 
the commoner sorts of warded locks. The answer of 
lockmakers had, up to the time of Yale and his con- 
temporaries, been a mere complication of the ward 
lock. It was more difficult to fit with 
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moved the imaginations of how many thousands of 
inventors? The charm of the situation is that he con- 
tinues to whip and drive, for the unbeatable lock has 
not yet been designed, great though the progress has 
been. Even the finest and most expensive locking 
mechanisms of this late and towering age have been 
defeated or circumvented at times, and constant vigi- 
lance is necessary. The guardian lock must itself be 
guarded. Bankers and others having large values in 
money and goods in charge will be able to confirm this 
simple truth. 

Some of this guarding of the locks has been accom- 
plished by auxiliary mechanisms. In my recent article 
on the protection of great bank vaults there was set 
forth some of the workings of the most modern electric 
burglar alarms, which give a signal when any lock in 
a bank is opened or closed, which reveal whether the 
combinations have been properly mixed and set up a 
clamor if a wrong key is inserted into the lock of a 
safe deposit box. But mechanical protection of mech- 
anisms has also been carried along danother line of 
development and resulted in the so-called relocking 
devices, intended to foil the burglar who may have 
successfully attacked the lock mechanism of a safe or 
vault. 

Relockers do not figure much in the caleulations of 
urban bankers or those who make the great vaults 
employed in big financial houses. But to the country 
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door or far up and down at the jamb, (See accom- 
panying illustrations. ) 

Relockers of this kind have been found effective 
enough in small and exposed banking houses, post- 
offices, oflices and plants where tenipting sums of money 
must sometimes be kept in safes or old-fashioned 
vaults. ‘They are coming more and more into favor 
and even provide some degree of protection against the 
acetylene torch burglars who are gradually suppiant 
ing the old nitro yeggs. Gas bombs are now commonly 
used in connection with them. I have previously noted 
the weaknesses of and objections to the last-named 
protector, 

Mechanical devices, such as small fences of stripped 
steel placed over the dial of the combination lock, are 
also in the very greatest banks for the pury 





guarding these locks from the prying eyes of some em 
ployee who might be loitering near when the proper 
officials opened the lock some disastrous morning 
More than once the same numbers have been thus spied 
out by sharp eyes and used for larcenous purposes 


1 


The time lock, with whose name most readers will 
be familiar, may itself be included among mechanieca! 
devices used to protect the main locks of vaults. <A 
time lock, in the simplest terms, is a train of gears 
which are wound up and let run down in a certain pre- 
determined number of hours or minutes. The first of them 
were made with only one movement. Today they are 

commonly made with three and often four 





keys, but nothing beyond that. Moore 
made the final dramatic demonstration. 

Perhaps it is well to glance briefly at 
the historic development of the lock and 
the key before proceeding. Primitive de- 
vices of this kind were in use both in 
Mesopotamia and Egypt as early as 2000 
B.C. The mysterious Biblical passage, 
Isaiah xxii, 22: “And the key to the 
house of David will I lay upon his 
shoulder,” becomes clear enough when one 
sees such a key or muftah, the word used 
then and now in the East. The muftah 
is a stick of wood from 15 to 30 inches 
long, two to four inches broad and one 
to two inches thick. Into the face of one 
end are set a number of wooden or iron 
pegs, about an inch long. These pegs 
correspond with as many holes in the 
wooden bar or bolt which locks the door 
and can only be lifted when these pegs 
enter the holes and lift a corresponding 
series of pins, which drop home by force 
of gravity and keep the bar locked until 
pressed up by the key with its pegs. Such 
huge keys were carried on cords, slung 
over the shoulder. They opened the way 
into the mighty palaces of Nineveh and 
Persepolis and admitted to “hundred- 
gated Thebes.” 

Some authorities consider that Chinese- 
puzzle locks are even older, but this I 
question for a variety of reasons too in- 
velved for present discussion. What is true about the 
Chinese lock is that it was the unquestionable parent 
und prototype of the combination or dial lock. It 
opened when a secret series of characters was brought 
into proper juxtaposition by spinning the figured barrel 
or spool on its core or spindle the same principle 


which governs the locks of today's great banks. 
The medieval lock was a simple form of the warded 
tvpe, usually opened with a heavy and marvelously 


wrought and decorated key. Artisans of those times, 
lacking the inventive imagination of later centuries, 
supplied great complexity and artistry instead. If 


their locks were not efficient they had at least the 
virtue of looking formidable. 

One might, without too n:uch expanding of the ma- 
terial, write a tome or two on the locks that have been 
invented and patented in modern times, even since 
1850 say. The stream of applications to the patent 
offices of the various countries has been steady and 
of heavy volume. Even the various kinds of automo- 
bile locks evolved since that handy and much stolen 
vehicle came into the market, in the present generation, 
would make up a formidable procession. 

Speaking broadly and without respect to accurate 
distinctions, modern door locks have been of only a 
few general varieties—ward locks, spring lever locks, 
tumbler locks, as first evolved by Yale, combination 
locks and time locks. Each type has, of course, been 
subjected to almost innumerable variations, complica- 
tions and specializations. The point of human interest 
that searcely needs stating is that all these many and 
ingenious developments, from the beginning of history 
to yesterday, owe their impelling force to the thief. 
The wily descendant of the cunning Autolykos has 





Time lock on the door and combination or spindle locks on the jamb 


Another assembly that gives the cracksman a tough job 


bank, with its necessarily frailer equipment, the re- 
locker has become a most important aid. The rural 
or suburban bank has suffered for two generations 
from the attacks of burglars using explosives and 
latterly from those who employ the cutter-burner torch. 
Both types of bank yeggs have found it easy enough 
to make their way to the lockboxes of such vaults as 
are ordinarily employed in minor banking houses. Once 
arrived at the lockbox, it was no feat to pull back the 
bolts and open the door. 

To prevent just this there came into the field a 
number of mechanical devices, among them the well- 
known dynamite trigger. This was a little arrange- 
ment of dogs or detents, actuated either by gravity or 
springs, which fell or were forced into place behind 
the inner ends of the bolts as soon as the locking 
mechanism was interfered with. Many ordinary office 
safes are equipped with such devices. Their fault has 
always been that the burglar who got a hole into the 
door of a vault or safe could readily push back the 
dogs or triggers with a stiff bent wire. He was, as 
usual, well acquainted with their location and char- 
acter. 


In the last few years, however, relockers of a more 
effective kind huve come into the market and at least 
one of them deserves special mention. This is an ar- 
rangement of extra and entirely separate bolts, which 
spring into special sockets in the jamb of the safe or 
vault the moment an attack is made on the locking 
system proper. These auxiliary bolts are not only 
quite separate from the locking device itself and actu- 
ated by a special force, but they are situated at points 
on the vault or safe door as remote as possible from 
the original lockbox—usually the top or bottom of the 


clocks. Such mechanisms are used as 
auxiliaries to the combination or mein 
lock of a fine vault. Until the clocks of 
the time lock have run down, it is in 
possible to open the vault door, even 
though one have the proper combination 
When the vault door is properly closed at 
night no one can enter—unless he be a 
superburglar—until the movements of the 
time lock have run their appointed course 
of hours. Oppositely, even when the time 
lock has run down, the vault cannot be 
opened except by one who knows the com 
bination. To insure the greatest safety 
such vault designers as Mr. Frederick 

Holmes, to whom I am again indebted for 
material, now usually place the time locks 
on the back of the vault door and the 
combination lock on the door jamb. Thu 
a burglar would have to demolish both the 
door and the front wall to effeet an en- 
trance. When one considers that the wal! 
of a vault into which the door fits—the 
vestibule wall—is often more than ‘four 


feet thick and that the spindle of this lock 


must reach through this wall, from. the 
dial to the back of the disks, the im- 
pressiveness of the device appears Such 


a lock spindle is often five feet 





Having made the general observation 
that all kinds of locks have been beaten 
by burglars, occasionally at least, we come 
to the old question of the possibility f 
defeating the dial or combination lock without the use 
of explosives or destructive agents of any kind. There 
has always been argument on this point. There have in 
the past been devised many fictions on the subject. 
The whole question wears the fabulous habiliments of 
romance. To recount only the most celebrated instance 
of fictive meandering, we must go back to O. Henry 
and to Paul Armstrong, who dramatized the former's 
“A Retrieved Reformation,” into the play “Alias Jimm 
Valentine.” Henry, who should have known better, 
permitted his hero to open the vault of a city bank in 


a few minutes with a marvelous set of burglar’s tools 
such as never were on land or sea In making the 
dramatization, Armstrong went him one better. Hi 


} 


hero sensitized the tips of his fingers by rubbing the 
excruciatingly over a sheet of sandpaper and then 
“felt” the combination open, releasing the imprisoned 
and slowly stifling heroine. 

Safemakers laughed. Burglars chortled with amused 
incredulity—many of the all I ever talked with on 
the subject. I myself, being summoned for an opinion 
dismissed the idea with too much scorn, it appears 
For half a dozen years the question kept bobbing uy 
from time to time, and though I inquired far and wide 
among all who might have been expected to possess 
special knowledge on the point, no one appeared who 
had the least confidence in the notion 

Then came the sudden and dramatic apparition of 
Mr. James Biancolo, up to that moment an obscure safe 
repairer and dealer in lower New York. The district 
attorney had seized the office safes of Brindell, the 
convicted labor organizer, and wished to get at the 
contents before the trial for what evidence of crime 

(Continued on page 142) 
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Ww. L. R. Emmet, designer of the mercury-vapor 
boiler and engine 





ie HERE is now running, as part of the 
1 } equipment of the Hartford Electric Light 


Company, a combined mercury-vapor-aund- 
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Power from Mercury Vapor 


Astonishing Fuel Economy Brought About Through Ingenious 
Combination of Mercury Vapor and Steam 


necessury, at the outset of the investigation, to make 
un elaborate study of the characteristics of mercury and 
its vapor. During the earlier experiments it was found 
that no form of packing of the joints would resist the 
mercury vapor; and were it not for the development of 
ure and acetylene welding, the construction of the boiler 
und its connections would have presented a most diffi- 
cult, if not insoluble problem. 

It was necessary for the inventor not only to design 
entirely new apparatus but also to devise methods of 
operation. Since there was no past experience to draw 
upon Mr. Emmet had to design, from the ground up, 
un entirely novel plant; which was built at Schenec- 
tudy, shipped to Hartford, erected and started, and has 
been successfully operated, exactly as designed, for 
several consecutive months. 

The mercury vapor process involves the vaporization 
of mercury in a boiler, driving a turbine by the mer- 
cury vapor, and the condensation of the exhaust in a 
condenser where its latent heat is delivered to water 
und thus used to generate steam at a pressure suitable 
for use in the existing steam plant. The condensed 
mercury runs back by gravity into the mercury boiler. 
Thus the mereury vapor acts as a heat conveyor and, 
at the same time, delivers energy to the mercury tur- 
bine. This affords a means by which the temperature 
range of operation is more than doubled as compared 
with ordinary steam processes, and the efficiency con- 
sequently greatly increased. Means are also provided 
by which the flue gases are brought to temperatures 


direct-connected to a 2200-kilowatt generator. 

The mercury boiler, shown at “B,” consists of a nest 
of hexagonal tubes carried at the top of a circular fire- 
brick furnace, “A,” which is provided with three oil- 
fuel burners “a.” These tubes are arranged in groups 
of seven, of which the center tube has a single wall and 
serves for the down-flow of the mercury, and the six 
tubes grouped around it are double walled and serve 
for the up-flow of the mercury through the annular 
The base of the down-flow tubes is provided 
with a slot which permits the mercury to return 
through the circular honeycomb system thus formed. 
It will be noted that the arrangement is similar to that 
of the radiator of an automobile, and its object is to 
secure a very large evaporating surface. The mercury 
commences to boil at 677 degrees Fahrenheit, and the 
vapor is led at 35-pounds pressure to a mercury-vapor, 
single-stage turbine “G,” where it condenses in a 2%- 
inch vacuum at a temperature of 455 degrees. The 
condensation takes places amid a nest of tubes carried 
at the mid-height of the condenser “H.” These tubes 
are filled with water, which boils under the great heat 
of the mercury vapor and generates steam which col- 
lects in the steam drum above at a pressure of 200 
pounds to the square inch. The condensed mercury 
falls to the bottom of the condenser, from which it 
flows by gravity through the pipe “J” to the bottom of 
a mercury heater “C.” This heater consists of a nest 
of vertical tubes, and as the hot gases from the mer- 
cury furnace pass up around the tubes, they preheat 
the mercury, which returns to the mercury 


spaces, 
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} steam plant, which is show- 





eI ae: | . . . 
weet | ing a truly astonishing fuel 
——J economy, and in spite of its 
extreme novelty, is operating with all the 


regularity of a standard steam plant. 


It has been recognized for long past that 








boiler “B,” thus completing the cycle. 
Although in our diagram the steam 
from boiler “H” is shown as being led 
directly to the steam turbine which runs 
the generator “L,” in the Hartford unit it 
is first led through the nest of tubes of a 
superheater “D” where the furnace gases 
give up more of their heat. From the 
steam superheater, the hot gases are led 
down through a feed-water heater “FE.” 
Finally at “N” they pass to the smoke- 
stack at about the same temperature as 
the gases from a standard steam plant. 
We have already stated that, because 
of the extreme novelty of this invention, 
Mr. Emmet was obliged to do his work 
from the ground up. Very little was 
known about the action of mercury, under 
the proposed conditions of high tempera- 
ture necessitated in the proposed boiler 
und engine. There was the serious prob- 








there was promise of great economy in 
the production of mechanical power, if a 
way could be found to utilize the vapor 
of two different fluids, each having its 
own characteristics of vaporization. Many 
of our readers will remember the experi 
ments } le at the well-known Charlotten 
berg Tethnical School at Berlin with an 
engine built on the binary fluid system, in 
which mechanical power was secured by) 
the joint action of steam and the vapor 
of a highly volatile liquid 

Among the most promising combina 
tions, theoretically, was in the combined 
use of mercury vapor and steam; but noth 
ing was ever done in th dire ion, so f 


us we are aware, until Mr. W. L. R. Em 


met begun, about twelve years ago, a deep 
study of this subject, during the course of 
which the General Hlectric Company built for him at 
Schenectady an experimental mercury boiler and mer- 
eury-vapor turbine This apparatus gave sufliciently 
promising results to warrant the construction of a 


second installation, and accordingly they built the pres- 


ent mercury and steam plant, which is of no less 
than 6000) horsepower It hus been erected at the 
Hartford Electric Light station, where it is now being 
operated as part of plant 

The inventor is well known to our readers as one of 
that brilliant group of men which the General Electric 


has gathered at the laboratory of the Schenectady 
plant He was responsible for the development of the 
Curtis Turbine, and the promotion and direction of the 
company’s steam turbine activities for many years. He 
is also the originator of -electric ship propulsion, and 
has promoted and very largely designed the applica- 
tions of this system which have. been made in the 
United States Navy and elsewhere, 


Mr. Emmet estimated that if the mercury boiler came 


up to all expectations, when compared with a steam tur- 


bine generating plant which uses 200-pounds steam 
pressure, it would produce with 35-pounds gage pressure 
about 52 per cent more output in electricity per pound 
of fuel These results are now being realized in the 
plant at Hartford, “And if,” Mr. Emmet adds, “in such 


u plant the steam boiler reom were re-equipped with 
furnaces and mercury apparatus arranged to burn 18 
per cent more fuel, the station capacity with the same 
steam turbines, condensers, auxiliaries, water circula- 
tion, ete., would be increased about SO per cent.” 

The process is novel in every particular, and it was 


The tubing 


of the boiler, in which mercury vapor is produced at 35 pounds to 


the inch pressure, for operating a single-wheel turbine 


equivalent to those used in steam plants, by being car- 
ried through a mercury feed heater, a steam super- 
heater, and a feed-water heater. Mercury boils and 
condenses much like water, except that its density is 
much greater and its boiling temperature much higher. 
At atmospheric pressure mercury boils at 677 degrees 
Fahrenheit and water at 212 degrees. Mercury con- 
denses in a 28-inch vacuum at 455 degrees Fahrenheit 
and water at 100 degrees. ‘The great economy of the 
Hartford unit is due to the high boiling-point of mer- 
cury and the relatively large amount of heat that is 
stored in the vapor. 

The mercury boiler plant, as erected at the Hartford 
station, is housed in a two-story steel and brick build- 
ing, which is about 25 feet square and 40 to 50 feet in 
height. On the ground floor are the mercury boiler, 
mercury heater, steam superheater, and feed-water 
heater; on the floor above are the combined mercury- 
vapor condenser and steam boiler, and the mercury- 
vapor turbine, which is direct-connected to a 1800-kilo- 
watt generator. At present the steam generated by the 
condensation of the mercury is led directly to the main 
steam line of the plant. Ultimately it will be possible 
to utilize this steam in a steam turbine, the supply of 
steam at 200-pounds pressure being sufficient to drive 
a 2200-kilowatt generator. 

The accompanying photographs represent certain 
parts of this installation; and in our wash drawing, 
which is schematic in character, the various elements 
have been rearranged so as to render the plan more 
intelligible to the lay reader. Hence, we show the 
steam being led directly to a steam turbine, which is 


lem of making mercury-tight joints in the 
boiler, the piping and the turbine; for 
mercury fumes are highly poisonous. The 
use of packed joints was out of the question. Hence, 
it was determined that the only satisfactory method of 
sealing the joints was to weld them. A few years ago 
this would have been impossible, but thanks to the 

















Special design of wheel for the mercury turbine 
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development of oxy-acetylene and electric welding, it 
was possible to produce gas-tight welded joints through- 
out the whole of the plant, and this has been done with 
highly satisfactory results. 

Another problem was that of providing for expansion 
in the piping; and this was done by using annular steel 
discs welded at their outer and inner edges, thus form- 
ing an accordeon-like construction which provided for 
free longitudinal movement. This device is operating 
successfully. 

When the reciprocating engine had been fully devel- 
oped, the first notable advance in economy was the 
replacement several years ago of the reciprocating 
engine by Parsons’ epoch-making invention, the steam 
turbine. 

The modern steam turbine, under similar conditions, 
is about 40 per cent more efficient than the best recip- 
rocating engine, and the attainment of this degree of 
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rangements are such that leakage, if it should occur, 
will be carried into the stack where it can do no harm. 

At present mercury sells for about 80 cents a pound. 
The boiler installed in Hartford contains 30,000 pounds 
of mercury, and is designed to give from mercury and 
steam about 4100 kilowatts, or say to about 7.3 pounds 
of mercury per kilowatt. Recent experiments indicate 
that in future design four pounds per kilowatt will be 
sufficient. 

During our visit to the plant, Mr. Ferguson, President 
of the Hartford Electric Light Company expressed 
himself as greatly impressed with the performance of 
the new unit and went on to say: 

“Large as is the item of fuel in the cost of making 
electricity, it is only one item, and the fact that electric 
power companies can look forward to making their 
coal go twice as far does not mean that electric light 
rates can be cut in half. We figure the cost of current 
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circuits in the eiectric cables and similar causes. This 
condition usually takes place in one or more adjacent 
manholes. 

Recently a large gas main serving thousands of gas 
users was ruptured and at the same time a short cir 


cuit occurred in a high-voltage cable. The explosion 
broke open the main, the ignited gas roaring up some 
55 feet into the air. The heat was seo intense that 
neither firemen nor gas repair men were able to reach 


within many feet of the flame. The broken pipe was 
fed with gas from both ends. It was considered in- 
advisable to shut off the gas at the gas house because 
the lives of many hundreds of gas users would be 
endangered should their gas burners be turned on when 
service was renewed after repairs. 

After the fire had roared for considerable time, a 
very interesting method of snuffing it out was adopted. 


Holes were dug in the street, one on each side of the 
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steam is shown in the drawing a 





The oil-burning furnace A boils the mercury 
B; and the mercury vapor, at 35 pounds pressure to the square inch, is led by pipe 7’ to 
mercury turbine G, from which it is exhausted directly to condenser H. Here it is con- 
densed, the liquid mercury collecting on the floor of the condenser, from which it pass 

by pine J, to a mercury heater C and thence, by gravity, returns to the boiler B. The 
hot mercury vapor, on condensing in H, gives up its heat to the water in the condense1 
tubes, which passes into steam at 200 pounds pressure. The steam, after passing through 
the superheater D is led to a steam turbine which drives a direct-connected 2200-1 
generator L. The furnace gases from the mercury boiler give up their heat to the mer- 
cury heater C, steam superheater D and feed-water heater E, finally passing through N 
to the smokestack at a low temperature, corresponding to that obtaining in the be 

steam-boiler practice. It should be explained that in order to avoid complication, thé« 
passing directly from the steam drum to the steam 
turbine. As a matter of fact it would pass first to the steam superheater D, and thenc: 

to the turbine. 





in the nest of tubes constituting the boiler 


ilowatt 
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Schematic view arranged to show the various elements of the mercury-vapor and steam unit of 6000 horsepower, now operating as part of the plant of the Hart- 


gain has been the work of twenty years. “It would 
seein,” Mr. Emmet says, “that the introduction of the 
mercury process would accomplish an even greater 
gain.” The change from reciprocating engines to steam 
turbines necessitated complete redesign of the old sta- 
tions. But, in applying the mercury process, it is only 
necessary to replace the steam boiler in the large mod- 
ern plants by a mercury boiler which will give greatly 
increased output in the same space. In other words, 
there will be no general redesign of a station to obtain 
the benefit of the better economy and at the same time 
materially increase the output from the building. As in 
all great steps in advance, time will be required to 
develop and perfect this system before it can be ex- 
pected to reflect on the operating costs of the public 
utilities as a whole. 

Naturally the question will arise as to whether 
the new process involves danger from mercurial poison- 
ing, either to the community or to the attendants. In 
the first place, as previously stated, all joints are 
welded, so that it is impossible for mereury to escape 
except through accident, and in the sec: °d place ar- 


ford Electric Light Company 


in Hartford at three cents a kilowatt, and of this fuel 
represents only eight mills. The rest of it is repre- 
sented by labor costs and the heavy overhead necessary 
for an electric power company to be in readiness 24 
hours a day to furnish power and light, whether it is 
ealled for or not. 

“But as the mercury boiler comes into general use 
and is perfected, we have every reason to hope that it 
will bring a saving in the power bill to the consumer, 
for reasons of our own prosperity as well as that of 
the consumer. With coal and transportation as expen- 
sive as they now are, the manufacturers of the Eastern 
seaboard states are at a distinct disadvantage compared 
to those further west where coal is nearer, tending 
to draw manufacturers away from this field. A lower- 
ing of the rates here would aid both the public utilities 
companies and the population generally.” 


Extinguishing Ignited Gas Mains 
N large cities where electric cables, gas mains and 
sewers are huddled together underground, the gas 
mains sometimes become ignited due to leakage, short 


fire; and as close to it as was feasible. When the 
large gas main was exposed at both places, men were 
put to work to drill a hole about 114 inch in diameter 
in the pipe at each place. Both holes were completed 
at about the same time, as each gang was synchronized 
with the other. 

As soon as both holes were completed, a leather bag 
very much like a child’s toy balloon only folded up to 
look more like a cartridge, was inserted into each hold 
in the gas main, Once inserted in the gas main, an air 
pump was connected to each bag and the bags pumped 
up to a pressure of more than 80 pounds. As the bags 
or balloons filled with air they became bigger and con 
formed to the shape of the main. The bigger they 
became the more they restricted the flow of gas until 
finally the gas was shut off entirely and the fire was 
snuffed out. 

This method of “snuffiing out” an ignited gas main is 
safe; it does not endanger people connected to an ex- 
tensive network of pipes and minimizes the interrup- 
tion of service by affecting only the section of gas main 
involved. 
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Placing the outer covering on the bow of “Shenan- 
doah.” Note the netting against which the gas bags 
bear 


Cn ae WILL be admitted that credit is due the 


‘ | United States Navy for its courage in 






carrying through the construction of a 
Zeppelin type of airship, at a time when 
faith in these fragile c nstructions had 


been rudely shaken by the tragic loss, with 
British and American officers similar 
type of ship, built in England for the United States 
Navy The type was when the 
British Government discarded its airship fleet alto- 
private interests that 


aboard, of a 


further discredited 
gether, and offered it to any 
would take over its com- 


mercially. Our Navy Department, realizing that noth- 


ships and operate them 


ing had happened to prove that the theory of the air- 
ship was at fault, was not discouraged by this accident 
and the subsequent action of the British Government. 
The Department believed that, profiting by the experi- 
ence and accumulated technical data of the past, and 
by careful work in the designing office and in the test- 
ing room, it would be possible to build an airship of 
the largest size that would stand up to its work, endure 
stresses to which it would be exposed in 
service, and would provide the Navy with a most im- 
portant addition to its That the De- 


partment was not over-optimistic has been proved by 


any of the 
scouting forces. 
the consistent performance of our first rigid airship, 


ind the facility with which it has been handled in a 
series of long distance trips that were made during 


the latter part of 1925. 

The “Shenandoah” was designed by Commander J.C. 
Hunsaker of the Construction Corps of the United 
States Navy The design of the details, the building 
of the various parts of the structure, and the installa- 


tion of the power plant, were done under the direction 
of Commander G. ¢ Westervelt of the Construction 
Corps of the Navy, at the Naval Aircraft Factory, Navy 
Philadelphia. ° The erection of the ship took 
large hangar at Lakehurst, New Jersey, 


Yard, 
place in the 
under Commander R. PD. Weverbacher, also of the Con- 
struction Corps of the Navy. 

The ship is of the usual cigar-shape form with a 
cireular cross-section. She is 680 feet long, and 79 feet 
it. diameter at her mid-section. The frame is built up 
of circular rings, spaced 32 feet 9 inches apart and 
rigidly tied together by 18 longitudinals, and the whole 
frame, as thus built up, is maintained in its true form 
by in elaborate system of wire diagonal bracing in 
the plane of each ring and in the planes of the rec- 
tangular panels formed by the intersection of the cir- 


cular frame members and the longitudinal members. 


The above constitutes the main structural frame upon 
which the rigidity of the ship as a unit depends. But 
half way between the main frames are other frames 
of lighter section which are not provided with wire 
bracing: also intermediate with the main longitudinals 


are others of a lighter section. The panels formed by 
these intermediates and the main longitudinals are 
also braced by secondary wire diagonals at the outer 
surface. There are 13 of these main longitudinals and 
12 of the intermediate or secondary longitudinals, and 
hence the surface of the finished ship, when covered 
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Our First Rigid Airship the “Shenandoah” 


The Design, Construction and Successful Trials of the Great 


Airship Built by the United States Navy 


with fabric, presents the form of a polygon of 25 sides. 
The entire frame, as thus consists of 
duralumin struts and girders and wire tension mem- 
bers. Its weight, in spite of the vast size of the struc- 
ture, is only 15 tons and there are no less than 3000 
struts, big and little, employed. 

Duralumin was developed for airplane and airship 
construction, It is a remarkable metal; for although 
its specific gravity is only a little over one-third that 
of steel, it has an elastic limit of around 35,000 pounds 
and an ultimate breaking strength of 55,000 pounds. 
The girders and struts are all triangular sections, and 
they are built up of rolled longitudinal members, lat- 
ticed together with special-form, sheet-duralumin lattice 
pieces. As we have said, the fabrication of the parts 
was done at the League Island shops, where everything 
was built and the holes were drilled, preparatory to 
rivetting the frame at the Lakehurst hangar. The 
assembly and rivetting up of the smaller parts was 
done at the Naval Aircraft Factory, and the final 
assembly of the frame itself was done at Lakehurst. 
The great ring frames were assembled in a floor jig 
in a horizontal position and rivetted, the wiring which 
holds the ring to shape being inserted and given the 
necessary tension to bring the ring to true form and 
hold it rigidly. The assembly of the frame was started 
at the center of the length of the ship; the longitudinals 
were rivetted in place and the diagonal wires inserted 
und drawn up, until everything was in proper aline- 
ment and the wires given their proper tension, The 


assembled, 










Oreumterential wire 
fo whch outer erwelepe 
faced 














A cross-section amidships, showing the wiring which 
holds the circular frame to true form 


work was carried on in equal portions toward the 
opposite ends, until the job was complete. Due to the 
careful preparatory work at the factory, everything 
went together with great exactitude and the frame 
when finished was exactly true to its designed shape. 


The wiring consists of hard- 


valve operated by hand, through a_ light 
cable leading to the control car, and at the bottom 
is an automatic release valve, which vents upwardly 
to the top of the ship through a tube which passes 
hetween the bags. The inner surface of each frame 
is covered with a network of No, 13 wire which is 
fastened to the channels of the longitudinal members 
and to the ring frames. ‘the spaces in the wire mesh 
measure about 18 inches, and inside this mesh is an 
other netting of cord with a nine-inch mesh, The out- 
ward pressure of the gas in the bag is transmitted 
through this netting to the frame of the ship. The 
outside of the “Shenandoaii” is covered with a skin of 
rubberized fabric, which is laid on in wide longitudinal 
strips that are laced arownd the edges of the frame 
members. The longitudinal seams of this covering are 
closed with other strips which are cemented on. After 
the covering was completed the whole surface was 
coated with cellulose acetate, 

As will be seen from our cross-sectional view of the 
ship taken amidships, the lowest member of the outside 
of the ring is shorter than the others, and from its ends 
there rise two inclined members which meet and form 
a closed triangle. From the apex of this frame, two 
girders extend to the sides of the ship and are con- 
nected to the nearest panel points of the main frame. 
These triangular frames are erected upon the ring 
frames and are connected together by longitudinal 
girders, the whole forming a stiff triangular construc- 
tion extending throughout the length of the ship. A 
short distance below the apex of the system, the side 
legs are connected by small transverse girders, and 
upon the platform thus provided, at certaim selected lo- 
cations, are carried the fuel tanks, which are hung in 
groups along the length of this keel. Water ballast 
tanks containing one ton of water each are placed in 
the same structure. The pull of the propellers is ap- 
plied to the frame at the frame panel points to which 
the power cars are attached. The pull is also trans- 
mitted by wiring carried from the motor cars to the 
frame. 

The fuel is contained in 40 tanks, each holding 113 
gallons, making a total load of 4520 gallons. If it were 
desired to fuel up for a lengthy non-stop trip, it would 
be possible to install 78 tanks holding a total of 883 
gallons. 

It will be realized from the above description, that 
the concentrated static loads of the fuel, and of the 
engines and the propulsive force of the latter, are 
concentrated at certain definite locations along the 
680-foot length of the ship. The heavy stresses result- 
ing from the action of the fins and the vertical and 
horizontal rudder, act immediately on the after or tail 
section of the frame. 

Now it will be understoed that the determination of 
these localized stresses, and the way in which they 
distribute themselves throughout the whole frame of 
the ship, called for some very careful designing: and, 
with a view to checking up the calculations of the naval 
constructors, an engineering board, composed of men 
outside of the Navy, was appointed by the Navy De- 
partment to make an independent investigation of the 
design. It is gratifying to know that this board has 
endorsed the design as being fully adequate and reli- 


escape 





drawn steel wire of from 9 to 
11 gage; 12 and 13 gage being 
used in some of the smaller 
work. Instead of turnbuckles, 
the tension in the wires was 
secured by the use of end 
loops and a special tensioning 
device. The maximum ten- 
sion used was 300 pounds. 

From our description, it 
will be seen that the main 
frames divide the ship longi- 
tudinally into sections which 
are 82 feet 9 inches wide by 
ihe full diameter, 79 feet, of 
the ship. 

Each of these spaces is oc- 
cupied by its own gas bag 














which is made of goldbeater’s 
skin, a light, strong material 


“Shenandoah” moored to her steel mooring mast, 167 feet in height. 


She is 


which is impervious to gas. maintained on a level keel by discharging gas if she rises, and water if she 


At the top of the bag is an 


falls 
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able. Tests were made in the hangar with the gas 
bags completely filled, by applying loads at selected 
positions along the keel, and recording the effects on 
the frame. Then the loads were moored to other posi- 
tions and the stresses noted. Also local tests were 
made on various parts of the structure. The reading 
of the stresses was done by the McCollum-Peters 
carbon-resistance strain gages of the Bureau of Stand- 
ards. These “shop tests” have been supplemented by 
strain-gage tests taken during the 
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eters, and a gas-pressure indicator. To the left near 
the ceiling are the terminals of wire ropes leading to 
the valves for venting the gas when it is necessary. 
“Shenandoah” is driven by six 6-cylinder engines, 
contained in six separate cars, of which the pilot car 
is the largest. The engines are identical and each can 
develop 300 horsepower at 3000 feet. The pilot car is 
hung below the center of the ship forward. Abaft of 
this are two wing cars, each with its own engine, and 


nothing between them and the ground but a thin piec 
of silk and several thousand feet of the atmosphere 
Walking down the gangway one sees the framework 
of the keel below and the vast arms of the circula 
frames curving around to meet 70 feet above his head 
Only the lower third of this framework is visible, the 
overhead view being obstructed by the bott 

gas bags with which the interior is filled 





various flights of tre “Shenandoah” 
during the past autumn. Although 
the maximum working stress, as cal- 
culated, was 9000 pounds per square 
inch, the strain-gage reading shows that 
the maximum stress when the ship 
was in flight was 8000 pounds per 
square inch. 

In designing the “Shenandoah,” 
many minor factors were sacrificed to 
safety and reliability. 
the “Shenandoah,” relatively to pre- 
vious airships, is of unusually strong 
construction. From the data secured 
in active service our naval constructors 
will be in a position to develop a ship 


In other words, 


which will be faster; will possess a 
larger radius of action; will be lighter; 
will carry a bigger load, and at the 
same time will be safe and reliable, 
The weight of the “Shenandoah” at 
present is 33 tons, of which the useful 
lift is between 12 and 18 tons. Her 
maximum speed is about 65 miles per 
hour. 








About tle middle of the ship one finds crew 
quarters, so ealled, for at the time of 
the writer's visit they were pure 
temporary nature Outside 
hammock and a bench or two of light 
construction there was little in the way 
of accommodation to be een I s 
intended, however, to devise nd 
bunks of very light construction and 


make other provisions for cor 
ing extended cruises, Fhe cont 
the altitude of the ship is secured 


adjusting the quantity of gas in the 
bags to the total weight. As ft! 

is consumed, and the weight deci st 
gas must be vented or the ship 


rise. Similarly when a descen 


be made to the ground, gas 1 st bn 
vented again. The centro! e gas 
bag is associated with the control of 
the elevators, and by this joint we2unsS 
it is possible to hold the shi any 
desired elevation. The Shenandoah 
carries a crew of 22. There e nine 
officers, including the Cor nding 


Officer, Captain MeCrary, the Exec 
tive Officer, the Navigation (Cfficer 








In a recent article describing the 
flight of the “Shenandoah” over New 
York City, the writer dwelt upon the G: 
beauty of the ship and the perfect con- 


Variometer. 
speed indicator. 


A: Altimeter, 12,000 ft. B: Altimeter, 20,000 ft. OC: Gas pressure alarm. D: 
E: Gas temperature thermometer. F: {nclinometers, 45°, 15°, 10 


trol which was evident in her various pass 5 inches below chart table. S: Chart table. T: Steering wheel controlling 


maneuvers. To give an adequate im- 
pression of the majesty of such a great 
airship as this one must view it at 
close range, and this can best be done by a visit to 
the great hangar in which she is housed at Lakehurst, 
New Jersey. The hangar, which was built some three 
years ago, towers in the center of a level plain which 
has been cleared for the purpose in the forests of New 
Jersey. Here everything is on the grand scale. The 
hangar measures 952 feet over all and 348 feet wide, 
and has a total height to the top of the roof of 201 
feet. The inside dimensions are 803% feet by 258 feet 
with a clear height of 172 feet, and 


speed indicator 


The control car from which “Shenandoah” is navigated 


abaft of these and about 35 feet out from the center 
line of the ship are two other wing cars, while astern 
on the center line is the sixth car. The ears of the 
forward pair are placed about 40 feet apart, and those 
of the second pair about 70 feet apart. This staggered 
arrangement serves to distribute the stresses and avoid 
interferences by the wash from the propellers. 
Climbing up a vertical ladder from the pilot car, one 
reaches the inside of the ship, landing upon a light 


, with elevator control-wheel below. 
H: Bracket for barograph. J: Air speed ‘“‘Reel.”” K: Compass, 7% 
M: Turn indicator. N: Variometer. P: Engine control telegraph 
rudder. V: Air- 


three Watch Officers, the Chief Engi 
Pitch indicator. neer and his assistant, and Radio 
inches. L: Air Officer. 
dial. R: Com- oge 
The Auxiliary Language 


W* hear much about the desirabil 
‘ ity of selecting an auxiliary or 

synthetic language for internationa 
use in science, technology, commerce, ra 
tion, ete. Such a language will neve 
determined, even by authority, if we use those words 
in an arbitrary sense. [It will, rather. be discovered, 
that is, it will be dug out of the linguistic mines of the 
Occidental world. This procedure was, seemingly, f 
lowed by a group of linguists and specialists who met 
in Paris in 1907. They put the root-words of numerous 





ideas upon the wall, as it were, in parallel columns, in 
English, French, Spanish, Italian, Get 





within this vast space there is an 
ibundance of room to house, side by 
side, two dirigibles of far greater size 
than the “Shenandoah,” and still have 
all the room needed to handle them. 
Running the full length of the hangar 
is a series of steel tracks, which ex- 
tend far out into the field ahead. 
These are provided with electric trol- 
leys to which the ship can be attached 
by eables and thereby be securely 
drawn into the hangar. The building 
is closed by two vast sliding doors 
each of which weighs 1300 tons. They 
withdraw transversely upon steel tracks 
and are eperated by electric motors, 

By the courtesy of Captain Mc 
Crary, who is in command at Lake- 
hurst, the writer made a thorough in- 
spection of the pilot car, trom which 
the ship is navigated, and of the in- 
terior of the ship itself. Our colored 
cover and one of the accompanying 
photographs show the interior of this 
r looking forward. In common with 
all the motor cars, it is built of alumi- 


num, and around the front and sides 
are large windows affording a wide 
range of vision. The ear is about 20 
feet long with a clear inside height of 








man, Dutch, ete., and then struck the 
greatest common divisor, so to speak 
Thus they arrived at maximum inte 

nationality and consequent naturalness, 
but governed always by strict regu- 


larity and facility. Their fundamenta 
principle was enunciated by Professor 


Otto Jespersen, a well-known philologist 
of Copenhagen, who said: “That 
ternational language is best whiel 
easiest for the greatest number of 
men.” (“Ta internaciona lingus 

la maxim bona qua esas maxim facil: 
por la maxim granda nombre di hemi 
The development of the language 
which is known as Ido (pronounced 
ee-doh), has been carried on n like 
manner, by other commiftes some of 
which are still engaged ir e task 


Every root-word, or element chosen, ij 
voted upon by the members of the com 
mittee in various parts of the world 
Such active collaboration is just wi 

is needed to insure the requisite neu 


trality, accuracy and expressiveness 





The resultant language, whicl er) 
flexible, is phonetic and euphonious, I 
sounds something like Spanisl 

Italian. Being free from any excep 
tions or irregularities, it is obviously 
easy to learn. It is, indeed, under- 





about 814 feet. The lettered photo- 
graph with its eaption will make clear 
the position of the various instruments 
and their use. The navigation of the “Shenandoah” is 
in many respects similar to that of sea navigation. 
She is steered in a horizontal plane by the wheel at the 
front, and in a vertical plane by the wheel shown to 
the left. The pilot in front has a compass before him, 
and in front cf the wheel controlling the elevation are 
two inclinometers. To the right is a chart table with 
a five-inch compass recessed below the board. There 
are instruments for showing the speed of the ship, a 
telegraph dial for engine control, a barograph, altim- 


The ground crew 


10-inch plank footway which runs the whole length 
above the keel. Step off this platform or slip from it, 
and if one were not so fortunate as to land upon some 
member of the widely spaced frame, he would keep 
going until he reached mother earth: for there is noth- 
ing to stop him but the thin rubberized fabric of the 
outer covering. Hence, the writer felt considerable 
respect for the crew who are sufficiently expert to climb 
into and out of, and sleep for their “four hours off,” 
in a hammock swung between two uprights, with 


guiding the ship into the hangar after her return from St. Louis 


standable almost at first sight, par 


ticularly by any one having tl least 
knowledge of any Romance language Transiations 
from difficult works by Henri Bergson and Einstein 
have, it is said, been successfully carried out, thus 


showing the ability of the language to respond to intri 
cate thought. In spite of its simplicity, the language 
is said to be so perfectly logical that it is free from 
all ambiguity. Next we may hear of American radio 
amateurs communicating in a common tongue, by wire 
less, across the Atlantic, with radio f 


a France, 
Belgium, Holland, Denmark, Switzerlan« 


is n 


I 
1, ete, 
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The Two-Fluid Engine 


_oe_«~€09, |1 is acknowledged that the great turbo-electric 





power stations of the country have carried 
the development of the steam engine to a 
l higher level of economy than has been any- 
where attained, at least on a large commercial scale. 
‘he modern steam’ turbine, as employed in the big 


General 
than 


This is accepted as the 


Emmet of the 


more efficient 


power stations, is said by Dr 


Electric Company to be 40 per cent 


the best ‘iprocating engines 


high-water mark of present steam-engine practice 


In view of the excellence of this performance, it must 


results which have been attained 


“1 that the 


Light Company, with a com- 





hined which they have 


and 


mercury-Vvapor steam unit 


recently incorporated as part of their turbo-electric 


plant, are startling. It is officially announced that, 


as the result of several months’ operation, the coal bill 


very 


so far as this unit is concerned has been reduced by 52 
to the high tem 


per cent, This economy is attributed 


and the correspond- 


is available, first for 


perature at which ercury boils 


ingly large amount of heat which 


the operation of a mercury-vapor turbine, and then for 


by the exhaust from this turbine, of a 


Not only does the mercury 


the operation, 


complete steam turbine unit. 


vapor serve to operate an 1800-kilowatt generator, but 


there is sufficient heat left in the exhaust for the opera- 


tion of a steam-driven 2200-kilowatt generator 


How far the new system can be applied to the exist- 


ing power stations of the world can only be conjectured 


if the unit at Hartford continues to show the remark 


wile economy which has so far been recorded, it is only 


1 question of time when there will be a demand for its 


This 
+1 


mercury, and, in this 


raises the juestion of the supply of 


wider use. 


onnection, Dr. Emmet reminds 


us that since, by the adoption of electric welding he 


has succeeded in making his boiler and turbine per 


fectly vapor-tight, there can be no loss of mercury, and 


i plant once supplied with its quota will require prac- 


replenishmen 


tically no 


It would seem, furthermore, that, by the substitution 


f electric welding for packed joints, the danger of 
mercurial poisoning has also been eliminated. It is 


the users of power the world over will 
this 


safe to say that 


watch the further development of apparently 
epoch-making invention with the very closest attention. 


in conelusion, it must be remembered that, in spite of 
the General 
inventor that the 


in the experimental 


the positive results thus far obtained, both 


Klectri consider 
Hartford 
stage They 


sures and a mercury turbine of improved design, it will 


Company and its 
wnit is still somewhat 


it, with the use of higher pres- 





predict th 


be possible to obtain even better results with a smaller 


charge of mercury 


Oil Fuel as a Life Saver 
HE primary advantages of oil firing on ships— 
| bunker space, and 


its cleanliness, saving of 





the fireroom force, are 
these there are 


| the great reduction in 


understood: but besides 
character, which in 
little importance, This fact 
delivered in Lon- 


izes of a minor 


other advant 


many 


gate are of no 


the 


aggre 
was brought out in a lecture recently 
before the Institution of Mechanical Engineers, by 
Wesiteott Abell, when, in speaking of the question 
of bull sub-division, he pointed out that in an oil-burn- 
inner the oil- 
the side of the ship 
the actually 


waterline. only so, 


don 
Sir 
walls of 


ship or a motor ship, the 


extending parallel 


ing 
bunkers, with 
side, 


Not 


which extends for a 


ind,: say, about fifteen feet from 


form an inner skin below the 


but the space thus formed, consid- 


erable length of the vessel amidships, is sub-divided by 


transverse bulkheads spaced about twenty feet apart 
longitudinally. Obviously, since all this work must 


necessarily be made watertight, the safety of the ship 


is materially increased. 


Another advantage is related to the provision of 


openings from boiler room to boiler room, which have 


to be) le in the transverse bulkheads of the ship to 


nae 


Point of View 





In the oil-driven ship these 
high up in the 
must be 


allow of communication. 
openings can be made comparatively 
bulkheads, whereas in ships they 
down level wiih the floor. 
burning ships, it is true, in which special attention has 
been given to safety, the bulkhead openings have been 
placed above the waterline; but such cases have been 
rare. Watertight whether they are 
operated by hand or by power, are more likely to work 
effectively in the clean oil-driven 
ship than in a coal-fired vessel, where there is neces- 

Finally, 
from 


coal-fired 


boiler room In some coal- 


doors, moreover, 


boiler rooms of an 

sarily a considerable amount of dirt and dust. 
in case of fire, oil fuel, being distinguished 

by the fact that there are no intersijces in the oil, has 
that fire-extinguishing apparatus can 
work to much greater advantage. 


coal 


the advantage 


Mr. Hoover on the American Merchant Marine 
N the opinion of the Secretary of Commerce, it 
is simply a truism to say that we must have 
an American Apart from 
the and national 
pride, which renders a great trading nation desirous of 





marine, 


overseas 








impulse of fine sentiment 





maintaining its flag upon the seven seas, we need ships 
of our own for the protection of our foreign trade; for 
the expansion of our export on sound lines; and as an 
auxiliary to our national defense. Many of us have not 
forgotten thac when President 


around the world, it had to depend upon foreign bot- 


Roosevelt sent our fleet 


toms to carry the necessary coal for refueling. 


Our international trade is one of the very foundations 


of the American standards of living, for our daily com- 


fort depends upon the importation of those things which 


we cannot ourselves produce. Among these are such 


commodities as rubber, coffee, sugar, tin, to say nothing 


of a seore of others. Mr. Hoover points out that, in the 


main, the amount of these commodities which we can 


import will depend upon the amount we can export. 
If we are to have secure export markets we must 
have a certain amount of American-controlled ship- 


ping, in order to protect us against combinations in 
rates which would prejudice our goods in competitive 
markets. We are told that, since the war, the facility 
of the world at 


straint of trade has been growing by leaps and bounds, 


large in creating combinations in re- 


and although we endeavor to curb these activities within 


our own borders, naturally we cannot do so abroad. 
There are, in fact, many commodities upon which we 
are dependent by import from foreign lands, where 
combinations exist for control of the price of those 
commodities. These unfavorable conditions do not 
cease at the seaport—they are very common in the 


shipping world. Our wheat, for instance, is sold in the 
world market in competition with that of other coun- 
tries, and a farmer’s return on wheat is fundamentally 
the price which he receives at Liverpool, less the cost 
of transportation and handling. Therefore, it is as 
important to him to be guaranteed reasonable rates of 
sea transportation as it is on freight carried by land. 
Now, the real security amid these conditions lies in 
our possessing an adequate American-owned merchant 
marine. The expansion of our foreign trade will de- 
pend largely upon the assurance of dependable trans- 
portation. If our manufacturers are to be assured of 
prompt delivery our ships must sail regularly week by 
week; and our merchants and manufacturers must 
know that, when they have established a market for 
their goods in foreign lands, absolutely regular trans- 
portation will be assured to them for a period of years 
to come In other words, they must not be left de- 
pending upon the hazards of foreign ships, working 


in combination with foreign merchants and com- 
petitors. 
So, looking at the matter in a broad sense, the 


American people desire to establish a Merchant Marine 
that will adequately their What 
they wish for is a regular ferry-like service of boats 
of the mixed-cargo liner type, with moderate passenger 
accommodations, running on the great trade routes of 


protect commerce. 


the world and carrying at least 50 per cent of our 
foreign trade. Today, outside of oil, we are carrying 
less than 20 per cent. 


The Unity of Mathematics 





N TEACHING more than in any other pro- 
there is temptation to fall into a 


rut-bound conservatism. The inherently self- 


fession 











perpetuating character of this profession is 
responsible for the conservatism in question. Doctors, 
to be sure, get their training from their predecessors; 
but when they get out into their profession, they find 
the technique of practice so different from that of the 
class-room that there is every opportunity for them to 
keep their faces forward. But the teacher of this gen- 
eration is the student of last generation; and when, as 
teacher, he deals with his students, he finds himself 
in exactly the same situation that his former teacher 
occupied in dealing with him. He may meet this in a 
manner highly inspirational, but only occasionally may 
we expect to find him developing sufficient initiative to 
question the fundamentals, and to wonder whether the 
manner in which his subject taught to him is, 
after all, the one-and-only, God-given way to teach it. 

In the face of this general observation, it is gratify- 
ing to survey the collegiate field and to realize that in 
most departments of instruction the past two decades 


was 


have seen more or less complete overturns of old prac- 
modern, English 
-all these 


tice. Classical languages as well as 
and history as well as physics and chemistry 
taught in a fashion foreign to, 
better than, that of an earlier genera 
the the teaching of collegiate 
rule of tradition 


of instruction, 


are being quite and 
unquestionably 
And at 
mathematics, in 
than in 


is undergoing a similar transformation. 


moment, 
the iron 
other branch 


tion, 
which dates 


further back any 


Since mathematical knowledge became sufficient to 
support such a partitioning, mathematics has been 


carefully fenced off into algebra, trigonometry, analytic 
Under the plan of study thus 
form no conception of the 


and calculus. 
imposed, the student 

character and possibilities of modern mathematics, nor 
the relations of the branches as parts of a 
unified whole, until he taken successive 
courses covering, at best, two and a half years. 
he be a sfudent of exceptional insight, he will in fact 
master the technique of these separate courses, without 
that fundamentally they all deal with 
He cannot get, early enough, the ele- 


geometry 
can 


several 
has several 


Unless 


ever realizing 
the same thing. 
mentary working knowledge of mathematical analysis, 
including the differential and integral calculus, which 
he needs so badly in his other work. He must study 
many subjects apart from their application in other 
fields, thus missing their full significance and gaining 
little facility in drawing upon one subject for help in 
another. 

Suppose that a carpenter’s apprentice were obliged 
to drive nails by shooting them from a shot-gun, and 
were obliged to master this technique as a prerequisite 


to being introduced to the more effective tool, the 
hammer? Absurd, of course; but not one whit more 
absurd than what is done in collegiate algebra and 


analytic geometry classes today. The tools of the cal- 
culus, simpler and more easily mastered than the 
roundabout methods of algebra and analytics, are de- 
liberately withheld. The student is obliged to master 
a complex technique which he is later to discard com- 
pletely ; for two years he is obliged to attain his results 
in the roundabout fashion prescribed by that technique. 
This is exactly as sensible as telling the prospective 
carpenter that hammer and nails are fundamentally 
different tools, and that he must meet and master them 


separately. Algebra, analytics and calculus are not 
inherently separate subjects; they are all one, and 


should be so taught. 

Of recent years there has been a notable trend to- 
ward the reintegration of the mathematical field of 
instruction, and the presentation of the subject in a 
single continuous course, which naturally revolves en- 
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tirely around the concept of the function—the one 
thing common to all mathematical analysis. One takes 
up the study of a certain type of function and pursues 
it to its end without interruption. The work is classi- 
fied aecording to the material, rather than according 
to the tool. [It is interesting to know that one can 
whittle with a serew-driver, if one have no other tool; 
but if one have the proper tool, the possibilities of the 
improper one are not worth much examination, In 
the mathematical as in the mechanical case, there is no 
valid objection to the early use of the proper tool. 

But however we present the subject we must have 
texts; and the texts which have been available in unified 
mathematics have been a pretty sad lot. They have 
been sad in their choice of material, sad in its order 
of presentation, and especially sad in the degree to 
which they have made it appear that they were dif- 
ferent simply as a matter of faddism, for the sake 
of being different. We have in fact been so disgusted 
with them that we have often seriously considered the 
notion of writing, ourselves, a text in unified mathe- 
maties as, according to our lights, it ought to be 
written. 

Prof. Frank L. Griffen, of Reed College, Portland, 
Ore., has made it unnecessary for us to harbor this 
idea any longer. What we had in mind, he has done. 
His “Introduction to Mathematical Analysis,” published 
last fall, hits the mark squarely. From his introduc- 
tory chapters presenting the basic ideas of the function, 
the rate and the limit, right through to the end, he 
gives a thoroughly sound and logical text in the mathe 
maties of the function—free from frills, free from fads 
and fancies, and in just the right order. If we had 
our way, every teacher of mathematics would be 
obliged to read this book, and every person with re- 
sponsibility for the laying out of mathematical instruc- 
tion in any of our colleges would be obliged to read 
a chapter from it every morning before breakfast. 


The Hydrographic Office and the Politicians 
IIE politicians in Washington are trying to get 
that admirable institution, the Hydrographic 
Office, away from the Navy and into their 
own control. If they succeed, the result will 

















be a greatly lowered efliciency for a greatly increased 
expense and—an added number of comfortable berths 
to be dispensed among the faithful. 

This is the third time, in the past fifteen years, that 
an assault of this character has been made, and for 
the third time the ScrentTiIrIc AMERICAN, after a very 
careful and thoughtful investigation of the question, 
goes on record as most strongly opposed to the pro- 
posed change. A movement which is excellent in itself, 
such for instance as the present consolidation of bureaus 
and departments in Washington, may be pushed too 
far; and we believe this proposed transfer of the Hydro- 
graphic Office is a very clear case in point. 

The Hydrographic Oflice is a branch of our naval 
activities which, for nearly a century past, has been 
producing charts, pamphlets and nautical literature for 
the guidance of navigators, both in the Navy and in 
the Merchant Marine. That its work is indispensable 
to the Navy goes without saying; and if the office, or 
rather the duties of the office, were transferred to the 
Coast and Geodetic Survey, as is proposed, the work 
would have to be carried on by the Navy just as it is 
now, if only to furnish its ships with absolutely reliable 
information as to currents, tides, winds, soundings, 
reefs, etc. Hence, the transfer would be a direct dupli- 
eation of work. 

Not only has the Navy, for a century past, been pro- 
viding. its own ships with this information, but it has 
been *€ooperating very closely with the American 
Merchant Marine, the captains of whose ships regularly 
furnish the Hydrographic Office with reports of the 
location of wrecks, derelicts, ice, and any other in- 
formation affecting charts or sailing directions. That 
this ccoperation has been complete and effective is 
shown by the fact that the Merchants Association of 


New York, during the last assault of the politicians, 
passed a series of resolutions requesting that its Board 
of Directors strongly oppose any legislation designed 
to have the Hydrographic Office transferred to the De- 
partment of Commerce. And they also made what, to 
our thinking, is a most sensible and obvious recom- 
mendation that, if economy is being sought, instead of 
the Hydrographic Office being taken over by the Coast 
and Geodetic Survey, the work of the Coast and Geo- 
detic Survey should be incorporated among the duties 
of the Hydrographic Office. 

For a long term of years preceding the Spanish War, 
the work of coast survey was done by naval officers; 
but during the war they were called away. The work 
was taken up by landsmen, and the politicians took 
care that it was never returned to the Navy. Upon the 
transfer, appropriations for Coast Survey were trebled 
and today they stand at: Hydrographic, $495,000, Coast 
and Geodetic, $2,195,975. 

As to the Hydrographic Office, at present the work 
is in the hands of men whose duties take them to every 
part of the world, to far distant harbors, to remote 
ports, and at times to routes of sea travel which are 
removed from the main highways of the ocean. Their 
naval duties call them there, and the work they do for 
the Hydrographic service costs not a cent of the nation’s 
money. There is no body of men that could hope to do 
it so well or at such little expense. 

But let us take a look at the other great maritime 
nations of the world. How do they manage their 
affairs in respect to hydrographic work? They do it 
exactly as it has been done and is being done by the 
United States Navy. In every case, the Hydrographic 
service is carried on by the naval officers of the re 
spective naval services. They all maintain hydro- 
graphic offices as vital parts of their Navy Depart- 
ments; and in all naval countries, except our own and 
Portugal, the charts both of their own coasts and of 
foreign waters are made by the officers of the respec- 
tive navies. In our own country our coastal charts are 
made by the non-seagoing forces of our Coast and 
Geodetic Survey ; and although our Hydrographic Office 
makes and publishes some 7200 charts of foreign 
waters, it is barred by law from making surveys in its 
own waters. Can you surpass this for absurdity? 

The Hydrographic Office is in competent hands, and 
with a moderate staff of 464 officers and men stationed 
at 16 different ports and on the high seas, it does its 
work with remarkable efficiency. The Coast and Geo- 
detic Survey employs over twice that number of civil- 
ians. If the Coast Survey were restored to the Navy, 
the Navy will tell you that it could do both the hydro- 
graphic and coast survey work with a minimum of men, 
and do it for a mere fraction of the present cost. 


A Problem in Helium-Filled Airships 

HE man who first designs a condenser for 
recovering the water from the exhaust of 
airship engines, that is so light as to involve 
but a small addition to the load carried by 
the ship, will make a valuable contribution to the suc- 
cess of helium gas as the medium of sustentation. 

As everyone knows, the operation of an airship in- 
volves a continual loss of the gas whether it be hydro- 
gen or helium. This is due to the fact that the con- 
sumption of fuel by the engines causes a diminution 
in the total weight of the ship, with the result that it 
tends to rise above the level at which the pilot wishes 
to navigate. To counteract this a corresponding amount 
of gas must be allowed to escape. 

Now the obvious method of restoring the balance 
without the present discharge of gas would be either 
to take weight aboard during flight, which is impossible, 
or to find some means within the ship itself by which 
the change in its weight can be prevented. It has been 
recognized that if the water in the exhaust from the 
engines could be recovered, a long step would be taken 
in the solution of the problem; and much inventive 
ability has been directed to the invention of a means 





by which these gases can be condensed and the weight 
of the water thus recovered retained as part of the 
ballast of the ship. 

The problem, of course, is not so serious in a hydr 
gen-filled ship, becav. se of the comparative cheapness of 
that gas; but when we come to consider helium, which 
costs at present about $30 per thousand feet, if can be 
seen that the continual venting of the gas must repre 
sent a very large item of expense in the operation of 


such a ship as “Shenandoah.” 


The Autemobile in the Test-Tube 
ATISFACTION is not for the research engi 


neer, The moment he becomes tisfied, he 





ceases to work; conversely, the more dis 


satisfied he is with things as he finds them 














the better the job he is going to turn out. A critical 
pessimistic, but, withal, a true appraiser of relative 
values, this research person, who only too often is called 
in on a problem at the eleventh hour by. the worried 
industrialist, to save a very sick product. 

Now the modern automobile is by no means a sick 
product. Far from it, the automobile is a great com 
mercial success. It has become an everyday necessity 
as well as a means of enjoyment. And because of its 
enormous popularity, the public has come to accept the 
present-day automobile as a highly developed, finished 
virtually unimprovable piece of mechanism. True, 
there might be certain refinements and even radical 
changes in certain features, such as the traffic trans 
mission, the four-wheel brakes, the balloon tires and 


so on; but so far as the basic design of the automobile 
is concerned, it has been considered as solid as the 
Rock of Gibraltar. 

Somehow or other, the research engineer has been 
given an opportunity to place the modern automobile 
in a test tube, figuratively speaking. In analyzing the 
matter, the research engineer has made numerous dis 
coveries. For one thing, he has taken up the features 
of the modern automobile one by one, and determined 
whether they were fundamentally correct or merely 
based on custom. That procedure has been the opening 
wedge, just as it is in any research work. Doing the 
saine thing in the same old way year after year does 
not meet with the research engineer's docile acqui 
escence, 

Then, too, the research engineer has tried a little 
chemistry on the automobile. He has studied what 
actually takes place in the automobile engine cylinder, 
and has learned that there are two distinet kinds of 
explosions—one, a violent detonatien, which cannot be 
harnessed and which is, therefore, undesirable because 
it produces a “knock”; the other, a graduai expansion 
which is harnessed and converted into driving power 
Chemistry has shown the way to eliminate the “knock” 
of the violent explosion, in the form of a teaspoonful 
of “dope” for each gallon of gasoline used. “Doped” 
fuel, it is said, will permit the use of higher com- 
pressions in automobile engines, and higher compres 
sions, in turn, will result in smaller engines for a given 
power. Chemistry, too, has been applied to the carbon 
deposits in cylinders. The real nature of carbon has 
been determined, and now we are about to have a car 
bon remover which really removes carbon. 

The mechanical side of the automobile has been 
studied, revealing much that is merely a matter of 
custom. The three-speed gear shift alone is a challenge 
to the research man, and he has promised to answer 
in due course. The cooling of automobile engines by 
means of water jackets and radiators is another feature 
which the research man refuses to accept as a funda- 
mental, and already he has worked out ingenious ways 
and means of welding copper ribbons to cast-iron 
cylinders for efficient air-cooling operation—deing one 
of those things that can’t be done. 

The automobile is in the test-tube. Shortly we may 
expect still more startling developmenis than those 
already displayed to an appreciative public, because the 
research engineer is on the job. 























The medium, as tied for the third sitting by 
Houdini. From these bonds no escape was pos- 
sible. Nete seal between chair and baseboard 





mga INO PECORARO is an Italian youth of 24, 
' wv native of and for several years 
wn resident of New York. In both cities 
he has enjoyed the patronage of Dr. An- 

| wus physician and 


seln 





x } 
Sipies 


vho 


Vecchio, 


——— friend to Eusapia Palladino, the medium. 
During her last illness Palladino promised to return 
to Dr. Vecchio 

Having accidentally discovered in Nino what he took 
to be wediumistic powers, Dr. Vecchio took charge of 
him, with the idea of developing him to a point where 
hu : could use him The result can best be indi- 
cated by an outiine of a typical sitting with Nino; in 


t is obviously speak as though all 


onvenient to 





that «« s were conceded to be genuine 

Nin i hed in gurments which have been searched, 
and 4 o a chair with the idea of making it im- 
wOSsil le him to get eft e freedom of hands or 
legs In the cabinet, half a yard or so from him, is 
minced a table or another chair with bells, tambourines, 
rumpet, et A faint red light is in the room. After 
short time, snering is heard, followed by a whispered 
voice n Neapolitan dialect, Palladino’s sole mode of 
speec! The sitting consists in good part of conversa- 
tion between Palladino and the doctor, who translates 

en there English-speaking sitters; occasionally 
ther controls slip in for a few words. On the physical 
side, all the apparatus is freely used, and in addition 
there ‘ i and hand-clappings Most of this comes 
n res e to direct request from Dr. Vecchio, but a 
cood proportion is spontaneous. Sometimes there is an 
ittempt naterialization of hands or production of 
ectoplasi outside the binet Palladino promises 
eve ng in the psychic catalog with the utmost reck- 
lessnes <o that even -the doctor does not take her 
eriously here 

A 1 end, the eondition in which the bonds are 
found is highly variable Once they were cut into 
fragmen 1d piled in a corner, with the medium quite 
free wereupon, Nino having been searched, De. 
Veechio pronounced the demonstration as his most 
marvelo chievement. the implication being that he 
had been freed psychically Usually, I believe, the ropes 
re considerably disarranged. This is more significant 
with Nin lene in the eabinet and free from all con- 
trol save that of his bonds, than with a medium like 
Powell (Screntiric AMERICAN, August, 1923), who 
gives good control by the sitters in addition to that 


of the ropes. 
When the 
objection may be entered to the method of tying usually 
mittens, each of 
around, to the The 
horizontally, each hand 


ropes approximate their original condition, 


t I 


employed The medium wears heavy 


which is sewed, all coat sleeve. 


arms are then placed together 


at the opposite elbow; and around this ensemble wire 
is wrapped from end to end It seems probable that 
the medium could free his shoulders from his coat, as 


a preliminary to removing hands and arms bodily from 


gloves and sleeves: and that the wire would then in- 
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Our Psychic Investigation Advances 


We Find a Medium Whom We Cannot Characterize as a Con- 
scious Fraud 


By J. Malcolm Bird, Secretary to the Committee of Judges 


sure the permanency of this assembly until he was 
ready to return to it. When I have sat informally with 
Nino, the coat has been of such cut, fit and material 


us to support this suggestion. 


Some time after Palladino’s death, Dr. Vecchio missed 


$35, under inexplicable circumstances. He asked her 
through Nino what she knew about it, and she said 
she had stolen it, explained for whom she wanted it, 
and promised to repay it in installments, through 
Nino. She has made several payments, totalling $16, 
so she still owes $19. In his psyehie scrapbook the 


doctor has preserved all the one-dollar bills obtained, 
together with numerous other apports; but a ten which 
she is stated to have paid on one occasion is missing 
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The ropes as they looked at the beginning of the 
second sitting 


millionaire 
if genuinely 


the doctor is no 
good dollar bills: 


The ones are perfectly 
psychic, they are apports 


and not materializations. So Eusapia may get in dif- 
ficulties with the police, but not apparently with the 
Federal Secret Service. 

Well: the major basis for regarding Nino as a 
physical medium lies in his manipulation of the bells, 


trumpet How is this done? Nino is, 
and doesn’t know. Dr. Vecchio 
engineered by Palladino, but he 
covering the operandi, 


tambourine and 
of course, in trance, 
that it is 


suggestion 


is clear 


makes no modus 


Aside from outright fraud, there are four hypotheses 
which, though they will impress seme as absurd, are 
valiantly supported by others. 

I: That Nino reniains in his bonds, the work being 


done by ectoplasmic structures extruded from his 
anatomy, and returned at the end of the sitting. 
Il: That by a process of dematerialization and re- 


assembly, defined no further than these words define 
it, Nino’s members are freed without disturbing the 
bonds, used as the physical tools of the sitting, and 


restored to their original status in a manner matching 
their removal. 

III: That such release and return is effected, not by 
dematerialization, but by passing into the fourth di- 
mension, which this hypothesis presents as a physical 


reality though not defining it with any precision. 

IV: That the phenomena are produced by an ex- 
ternalization of energy rather than of matter, the 
obvious analogies being with the light wave and the 
radio impulse. 

All these theories have some connection with spirit 
ualism; but it must be emphasized that if any of them 
is realized, it is psychic, regardless of the nature and 
identity of the operators. Psychic, we recall, means 
nothing more than “not vet understood.” 

If we find the apparatus marked with the medium’s 
finger prints; if we smear it with some sticky sub- 
stance and find this on the medium; if an electric cir- 
cuit is closed through the medium’s body and the bell; 
if in any other way we show that the medium has 
handled the apparatus directly—then Hypotheses I 
and IV are ruled out. We may not be so confident 
about II and III, however. Indeed, one might wonder 
whether it is possible to convince a spiritist that, in 
uny given fraud rather than dematerialization 
or the fourth dimension, has been at work. However 
one attempts this discrimination, it involves a very nice 
balancing of facts, inferences and probabilities. For 
instance: when one has tied the medium so that one 
hopes he will be unable to get any slightest use of 
hands, feet, mouth, knees, muscles, toenails or 
eyebrows, shall total failure of physical phenomena be 
laid to suecess in ruling out fraud, or to bad psychic 
atmosphere? It is easy to jump at an answer to this 
question, but far from demonstrate that the 
answer thus obtained is the correct one. 

This presented by Nino’s 
brought before our committee in December. We sat 
on the 10th, 14th, 18th and 21st in our law library 
The committee and the ScreNTIFIC AMERICAN were rep- 
resented by Dr. Prince, Dr. Carrington, Houdini, Mr 
Lescarboura and myself. Outside aid had from 
Dr. Siegfried Block, neurologist, and Drs. G. B. Stearns 
and W. J. S. Powers, general practitioners 
observations and opinions were of great value. 

At the first sitting we had a very large cabinet, nine 
feet by four The medium wore his own one-piece 
undergarment, and Dr. Block's Gloves and 
wire were used on his hands described 
The right glove was to the coat sleeve, 
the left to that of the undershirt. The used to 
tie Nino into the chair was too hard for best manipula- 
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At the end of the second sitting, there was every 
indication that there had been a partial attainment 
of freedom 
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Our Abrams Investigation—V 


A Statement of Our Findings to Date and the Prospects of Further Demonstrations and Tests 


As Reported by Austin C. Lescarboura 


Secretary to the Scientiric AMERICAN Abrams Investigation Committee 





HE longer our Abrams investigation 

continues the more we begin to 
wonder whether we are the investi- 
gators or the investigated. Our 
original intention was to study at 
first hand the phenomena claimed 
for a new method of diagnosis and 
treatment known as the Electronic 
Reactions of Abrams. We fully 
expected this investigation to follow the usual scientific 
procedure which aims to establish the facts in the most 
direct and positive manner. We were prepared, how- 
ever, to make due allowances for the delicacy of such 
forces and variable factors as might be involved in this 
sensitive technique. Lastly, we had reasons to believe 
that Dr. Abrams and other electronic 














trouble to formulate a blood-specimen test which was 
of the most elementary character. We were to have 
the cooperation of a New York doctor, who is friendly 
to the E. R. A. cause, supervise the preparation of 
the blood specimens. These specimens were to be taken 
from patients in the last stages of tuberculosis, cancer, 
syphilis and perhaps one or two other common causes. 
There could be no question regarding the accuracy of 
the clinical findings—indeed, any layman could deter- 
mine at a glance the true nature of each case. Further- 
more, to make the test still more convincing and to 
eliminate, if necessary, the comparison between elec- 
tronic findings and clinical findings, we were prepared 
to submit a number of specimens from the same patient, 
so as to determine whether the E. R. A. diagnostician 


One word regarding a visit to the San Francisco 
laboratory of Dr. Abrams. We appreciate the invita- 
tion. We may yet avail ourselves of same, if it is found 
to be a necessary procedure later on in our investiga- 
tion. However, for the time being a visit to the San 
Francisco laboratory is quite unnecessary and beside 
the point. We are interested first and last in the 
electronic reactions from a drop of blood—in the tech 
nique itself—and not in Dr. Abrams himself, except in 
so far as he practices the electronic technique. Dr. 
Abrams, if we understand the matter correctly, by no 
means has a monopoly on the electronic reactions, and 
he has taught several thousand doctors how to elicit 
and interpret the reactions. That being the case, we 
feel called upon once move to state that we can test the 
validity of E. R. A. claims with the coop 
eration of any skilled E. R, A. worker. 





practitioners and experimenters would 





facilitate our work in every way by ex- 


tending their utmost cooperation, to the A FTER four months of patient and persistent labors, our Abrams In- 

vestigation Committee inclines toward the following conclusions 
based on tests, demonstrations, observations, and statements given ir out further ado, inasmuch as no further 
interviews and correspondence with Dr. Abrams and his followers, as 
well as non-E. R. A. electronic practitioners: 
The public over-estimates the diagnostic and curative powers of E. R. A. Electronic 


workers admit that its possibilities are far below the fantastic claims set forth by 
enthusiastic writers of E. R. A. literature. 


end that the truth of the so-called elec- 
tronic reactions might be established once 
and for all, 


To date, and after four months of 
patient and persistent investigation, the 1. 


tangible results are frankly disappointing. 


Meanwhile we are severely criticized by 
EK. R. A. workers and their patients. Why 
do we not accept Dr. Abrams’ claims with- 


evidence is required? Why bother with a 
scientific investigation, when tens of thou 
sands of cured patients present undeniable 
evidence of the eflicacy of EK. R. A.? Why 


The cooperation promised us by Dr. 2. If E. R. A. is a genuine technique, then it is in its very infancy—crude, uncertain do we hesitate to go to San Francisco, 

Abrams himself has, so far, fallen far at — and subject to changes from month to month, much as a laboratory experi- when we have been so persistently urged 
ment. 

» , * expectati ; . tte > - ‘ . : — Thy ne enrhes t, event 

below our expectations, for no better rea 3. E. R. A. does not take the place of older diagnostic methods, according to numerous nil do so? Why do we wish to nig 

son than the fact that Dr. Abrams and E. R. A. workers. Quite to the contrary, it may be employed only as an accessory, this great truth from being revealed to 


agree on what consti- 
investigation. Dr. 
visit his 


ourselves do not 
tutes a_ scientific 
Abrams insists that we must 
laberatory in San Francisco, there to wit- 
ness his work and become familiar with 5 
electronic technique. He has impressed 
this view on many of his followers, who 
have not failed to criticize us for our re- 
luctance to hasten to electronic head- 6. 
quarters, Meanwhile, we have proposed a 
series of blood-specimen tests, which could 
be conducted at this time with the mini- 
mum of trouble on the part of Dr. Abrams 
as well as ourselves, and which would be 
far more evidential than any series of 


oratory. 

We have already reported our proposal 8. 
to Dr. Abrams. Briefly, we formulated a 
series of blood-specimen tests to be under- 
taken by Dr. Abrams under the same con- 
ditions as he diagnoses dozens of blood 
specimens received from all parts of the 
country and even abroad, day after day. 
The specimens would be prepared with 
utmost care, according to electronic prac- 
tice. We would even permit the speci- 
mens to be prepared by a representative 
of Dr. Abrams, although such procedure 
would weaken our rigid test conditions to ll. E. 
some extent. 

The long and short of the matter is that 
Dr. Abrams, thus far, has refused to un- 
dergo a series of blood-specimen tests, on 
the grounds that his findings could not be 





error. 


nosis. 


the value of this technique. 


Abrams himself. 


word. 
energy. 


obstacles are 
utmost limit. 
be put to other use, is being lost. 


scientific body of investigators. 
they accept it? 


in which connection it is claimed to be useful. 


4. Assuming that the so-called electronic reactions do occur, and that the 
recognizable and determinable rates: the correlations claimed between 
and certain pathological conditions are by no means proved. The assumpt i 
rate of 57 corresponds with a syphilitic condition, 42 with a tubercular on, etc., is at large must wonder why so many ob- 


many detrimental factors and variables that there is an ever-present danger 
The preparation of blood specimens, the condition of the reagent a 
nostician, and other factors are claimed to have a marked influence on the atcuracy 
of the E. R. A. findings. \ 
All E. R. A. practitioners are by no means competent to make a satisfactory\ diag- this year, at which time he promises to 
Many of them have proved unreliable in this work. Few of them are qualified, 
according to E. R. A. admissions, to undertake a scientific test aimed at appraising 
When one seeks a competent and authoritative test of 
the Abrams technique, on the basis of which judgment may be formed as to its 
validity, one is told that the only person competent to undertake the work is Dr. ’ ‘ 
No other practitioner is competent to make a determination on will do much to clarify the present un 
which Dr. Abrams seems willing to have his system judged; yet every day his 
authorized disciples all over the country 
which the lives of their patients depend. 
demonstrations at the San Francisco lab- 7. Spectacular features, such as determining the race of an individual, his religion, his 
exact location at the moment of diagnosis, his emotions and matters of the heart, 
are not to be taken seriously. 
There is a tendency on the part of E. R. A. workers to modify the claims made for 
the oscilloclast treatment. It is not claimed to “cure” in the usual sense of the 
It does, so it is claimed, reduce the potentiality or “aqhmage” of the disease 
Whether or not a “cure” is effected following the oscilloclast treatment is 
a matter for nature’s own forces, which are now given an opportunity to function, 
if we accept FE. R. A. beliefs. 
9. There is a grave discrepancy between the crudity of the Abrams apparatus and the 
extreme refinement of the results claimed from its use. 
resistance boxes used have an uncertainty 
between switch lever and contact point greater than the ohmage difference between 
successive points, yet readings are made with the utmost confidence. 
respects, too, the accidental error involved in the use of such crude apparatus would 
seem to be greater than the differential between the rates, etc., to be determined. 
10. There is much confusion in electronic ranks regarding the basis for their technique. 
Dr. Abrams and his followers have been using the terms electrons, ohms, waves, 
phase and so on rather loosely. 
R. A. is not a satisfactory subject for a scientific investigation. 
placed in the path of investigators, until patience is taxed beyond the tive electronic organization 
Promises upon promises are made, while precious time, which might 5° % ~ 
Yet all the while we are assured that E. R. A. 
desires to prove its case to the scientific world, through an impartial and truly 
We have presented E. R. A. the opportunity. Will 


Some are beginning to realize this fact. 






make thousands of determinations upon 


As a specific example, the 
in the precise establishment of contact AS a 


suffering humanity? And so it goes. As- 
suming, for the sake of argument, that 
KE. R. A. is a genuine technique, the world 


represent 


stacles and so much confusion are cast 
into the very face of ali investigators 

In his last letter to us, Dr. Abrams an- 
nounces his departure for the East early 


place his methods before unprejudiced 
scientists in the same way es other in 
novators have done. This, to our mind, 


fortunate situation. Pending its realiza- 
tion, we have no further comment. 

As regards EF. R. A. practitioners in 
general, we have had nothing in the way 
of tests, with the single exception of the 
Dr. X episode reported in our November 
What is more, EF. R. A. prac- 
titioners are now organized into various 
societies and associations for the 
of closer cooperation among themselves. 
consequence, individual FE. R. A. 
practitioners have been discouraged from 
cooperating with us as individuals. From 
now on, all official cooperation with the 
SCIENTIFIC AMERICAN Abrams Investiga- 
tion Committee will have te come from a 
committee duly appointed by the respec- 
While we 
may be successful in receiving some co 
operation here and there from individual 
practitioners, it is certain in advance that 
such practice will be discouraged by B. R. 


issue, 


puryrmse 


In other 


Numerous 

















compared with clinical diagnoses, inas- 
much as the two kinds of procedure do 
not agree. This is rather puzzling at this time, inas- 
much as the various disease “rates” were originally 
determined by taking known clinical cases and working 
out their electronic values. Today, however, the elec- 
tronic diagnosis and the orthodox diagnosis very often 
fail to agree, for the reason, we are told, that they 
are based on divergent techniques. If “A” once equalled 
“B,” at this time “B” no longer equals “A”; yet we are 
asked to accept the established “rates” for various 
disease conditions as final. Furthermore, we are asked 
to believe that the electronic diagnosis is far more criti- 
eal than orthodox methods, so that it often discloses 
diseased conditions in their very incipiency, months 
and even years before they are developed to the point 
where they are disclosed by the more conventional diag- 
nosis. Hence another reason why E. R. A. findings so 
often fail to agree with the obvious facts in the case. 

To make matters still worse, Dr. Abrams has on sev- 
eral occasions asked his leading men not to make tests 
for us. Several weeks ago we went to considerable 


would check up successfully on his own findings. 
Finally, to simplify the matter still further, the E. R. A. 
diagnostician was to be furnished with a list of the 
several diseases represented by the specimens, as well 
as the number of similar specimens. What could be 
simpler and fairer? How elementary compared to the 
everyday wonders of E. R. A. diagnosis! 

Just as we were on the very threshold of making 
genuine test with a genuine FE. R. A. diagnostician 
under genuine FE. R. A. conditions, our hopes were 
suddenly and unexpectedly shattered by word through 
the diagnostician’s representative that Dr. Abrams had 
telegraphed the diagnostician, forbidding the test. Our 
disappointment was beyond description. Nevertheless, 
this case is typical of the general evasiveness of E. R. A. 
men and E. R. A. technique in the matter of submitting 
themselves to honest, sincere, convincing investigation. 
More than one investigator has lost all patience in try- 
ing to get to the bottom of the electronic reactions of 
Abrams, and has given up the subject in utter disgust. 


A., and the results, if detrimental, will be 
repudiated. 

At least one of the E. R. A, 
about this work in a business-like manner, so it seems 
All its members have been queried by means ‘of an 
elaborate questionnaire, regarding their appraisal of 
I. R. A. claims and provable possibilities. The conse- 
quence so far is that many fantastic 
Ek. R. A. claims have been denied, and we are slowly 
but surely getting down to the bedrock of the matter 

As for our four months of investigation, we have 
accomplished more than would appear from surface 
indications. As the results of numerous interviews 
demonstrations, studies of case histories, discussions 
with E. R. A. workers and E. R. A. investigators and 
EK. R. A. experimenters, we have established definite 
findings regarding E. R. A., which are published in the 
accompanying list. These findings stand as stated here, 
unless they can be shattered through tests or positive 
proof to the contrary. For the most part, these findings 
are in full accord with the beliefs of the more conserva- 
tive E. R. A. workers themselves. 


associations is going 


of the more 
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onfusing de- 
be defined as 


se |MITTING all 


F \ =; tail, sleep may 
| ; . : 
a periodically recurring state 


ii 


; - f the animal organism during which alt 
| : “5 conscious activities are suspended, From 
os the viewpoint of science, however, this 
definition is not satisfactory because it is incomplete. 
It gives merely the negative characteristic of sleep, the 
absence of conscious activity, without stating what 

t ly kes place during sleep That sleep is neces- 

( imal orgunism was common knowledge, 
learned f1 experience, many thousands of years ago, 
but even now the mystery of the why and wherefore 
of sleep remains partiy unsolved. 

In a general way it w recognized long ago that 
eep is a period of rest during which the body recovers 
he vitality depleted by tl hysical and mental activi- 

ties during the preceding period of awakeness and the 
val tissues regain their normal state by the elim- 
ination of waste products and the building of new 
ti e. The exact nature of the chemical and physiolog- 


hanges involved in this process of restoration has 
been studied with great care in recent years and many 


important facets have been ascertained which throw in- 


teresting light upon the metabolism of the animal 
organism and, more specifically on the part assigned 
by nature to certain glands. 


One of the most important discoveries was made in 





the course of investigations concerning the prenatal 
life of the human infant It was found that neither 
the blood nor any other part of the human foetus con- 


tained even the slightest trace of free iodine, excepting 


in the imperfectly developed thyroid gland. As it was 
already known that it is one of the functions of that 
gland to extract iodine from the blood and to supply 
it when and where it is required to counteract the 
toxic effect of the poisons and waste products generated 


during labor, the 
absence of free child ted to the 
inference that a between that 
and the restful period of nine months of unbroken 

l birth. It 


or cast off by the tissues of the body 
unborn 
relation existed 


iodine in the 
definite 
fact 
the child enjoyed 


sleep which previous to 


was found that the muscular effort of the new-born 
child's first cry immediately stimulated the thyroid 
gland to send a supply of the powerfully anti-toxic 
iodine through the body of the child, counteracting the 


poisonous effect of the fatigue products generated by 


of haf- 


mmm | LIE recent discovery 

5) 4 fee! nium, the latest addition to 
E MS 

as 

: 

§ 





the list of chemical ele 





| feam| ments, is a remarkable illustration of the 
— a! wouderful possibilities which rest in the 
eee: scientific application of deductive methods 
The story of the discovery 


of research in chemistry 
is a veritable romance of science. 

The discovery of hafnium, which was named in honor 
of Copenhagen, the capital of Denmark (called Hafnia 
in its Latin form}, wa an accident, but the result 
based upon deductions from the latest 
atomic structure, 
the discovery of the X-rays by 
invention by von Laue of a method of 
of the short-wave invisible light 


s no 
of investigations 
and most advanced conceptions oi 
made possible by 
Roentgen, the 


obtaining a spectrum 


rays with the aid of crystai gratings, and the ingenious 
theories concerning the periodicity in the arrangement 
of the elements and the internal structure of the atoms 


contributed by Mendelejeff, Rutherford, Bohr 
and the late physicist Moseley, who met with an un- 
timely end in the trenches before Gallipoli during the 


Me yer, 


great war. 

In 1869 Mendelejeff and Lothar Meyer presented to 
the scientific their discovery that the elements, 
when placed in the order of ascending atomic weight, 
a remarkabie regularity of periodic nature, each 
element resembling most closely the eighth element be- 
yond or before it in the list. From the results of sub- 
sequent investigations the conclusion was drawn ‘that 
ail the properties of the elements are periodic functions 
of their atomic weights Certain irregularities and 
inconsistencies in the periodic system could not be 
satisfactorily explained, but the fact that three of the 
blank spaces in the periodic system were afterwards 
filled by the discovery of gallium, scandium and ger- 
manium, which showed physical and chemical charac- 
teristics corresponding with those that Men- 
delejeff had predicted fer the then unknown elements, 
strongly supported the soundness of his theory aad the 
significance of the periodic table. 

The discovery of the Roentgen rays opened a wide 
field of research concerning the internal structure of 
the atoms which, until then, was merely a matter of 
scientific speculation. In 1912 Dr. Laue of the Uni- 
versity of Zurich discevered that the invisible X-rays 
could be refracted by means of a crystal grating to give 


world 


showed 


closely 
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What Is Sleep? 


the activity of the muscles and other tissues involved. 

It is well known that infants, during the early part 
of their life, require a great deal of sleep, far more than 
the mature individual. This may be accounted for by 
the fact that in the new-born child the thyroid gland 
is imperfectly developed and, therefore, incapable to 
supply an adequate amount of iodine, The gland soon 
exhausted, the fatigue poisons paralyze the 
nerve center and the infant falls asleep. During the 
long period of rest the thyroid gland accumulates a 
new supply of iodine with which it can provide the 
organism during the next period of awakeness. As the 


becomes 


child grows older, the power of its thyroid gland to 
supply iodine increases; brain and muscles of the child 


become capable of greater exertion without fatigue, be- 
cause the gland can send more iodine into the system 
to counteract the effect of the poisonous fatigue prod- 
ucts and, as a result, the child requires less sleep. A 
child whose thyroid gland is defective and not 
supply iodine will necessarily remain physically and 
mentally inferior. 

The results of recent research seem to indicate that 
different types of men require different amounts of 
sleep and that the amount depends in a large measure 
on the relative balance between the thyroid and the 
suprarenal glands on one hand, the pituitary body and 
the sexual glands on the other. The adrenalin secreted 
by the suprarenal glands has a strongly stimulating 
effect on the thyroid gland und its secretion of iodine 
and, at the time, increase of blood 
pressure by the contraction of the blood vessels. Men, 
whose suprarenal and thyroid glands are healthy, and 
act in efficient harmony, are invariably high-strung, 
mercurial, mentally and physically extremely active and 
require much Their thyroid glands send an 
abundance of iodine through the system to counteract 
the poisonous products of muscular and mental fatigue, 
but, having become exhausted by the exacting demands 
on their ability to supply iodine, they require a long 
period of restful sleep to recuperate. Adults of that 
type usually need from eight to ten hours of sleep. 

The extreme contrasting type which is found among 
the northern races, requires, as a rule, less sleep. His 
physical and mental activity is slower and less intensive 


does 


same causes an 


sleep. 


How Hafnium Was Discovered 


a spectrum that could be made visible by photography. 
Two years later Moseley, using different elements on 


the anti-cathode of the X-ray tube, found that the 
higher the atomic weight of an element, the shorter 
is the wave-length of the characteristic X-rays. He 


also found that, when the elements are arranged in the 
order of wave-lengths, whole numbers can be 
assigned to each which are inversely proportional to 
the square roots of the wave-lengths of corresponding 
lines in their X-ray spectra. These numbers are called 
the atomic numbers of the elements. 

Later, a simpler interpretation of the physical sig- 
nificance of numbers was found, in terms of 
their electronic structure. Bohr, a Danish scientist, 
elaborating Rutherford’s electronic theory of atomic 
structure, developed the doctrine that each element has 
as many planetary electrons in its atom as there are 
units in its atomic number. The nucleus, according to 
this theory, contains both negatively charged electrons 
und positively charged protons, with an excess of the 
latter; and about it there rotate orbitally enough 
“planetary” electrons to strike a balance between pro- 
tons and electrons for the complete atom. Hydrogen, 
for instance, with the atomic No. 1, has only one plane- 
tary electron in each atom; helium, atomic No. 2, has 
two; and so on up to uranium, of atomic No. 92, which 
has in its nucleus 92 more protons than electrons, and 
is made electrically neutral by the presence of 92 plane- 
tary electrons. No more than two electrons revolve in 


these 


these 


the orbital range nearest the nucleus, no more than 
eight in either of the next two, and no more than 


eighteen in either of the next two. 

The list of elements arranged in the order of their 
atomic numbers showed a break after No. 71, the ele- 
ment lutecium, the last in the known series of rare 
earths beginning with praseodymium, No. 59. No. 72 
was lacking and it was not known whether the un- 
known element would prove to be one of the trivalent 
rare earths or not. Accepting Bohr’s theory, that the 
element No. 72, could not be trivalent but must be 
quadrivalent, D. Coster, a Danish, and George von 
Hevesy, a Hungarian chemist, working together in 
Copenhagen, deduced that the unknown element would 
probably show great resemblance to element No. 40, 
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and makes comparatively less demand on 

the iodine resources of the active and ef- 

ficient thyroid gland. Men of that type 
are usually of larger and more powerful build than 
those belonging to the southern races. Though slower 
in their physical and mental activities, they are by no 
means intellectually inferior. Their life processes move 
more slowly, their energy is less rapidly used up and 
they often retain their faculties to a great age. 

In the light of the results obtained by recent research, 
sleep may be defined as a periodically recurring state 
during which all conscious physical and mental activi- 
ties are suspended as the result of the toxie effect of 
the fatigue products accumulated in the muscle and 
nerve tissue and of the inability of the exhausted 
thyroid gland to supply the iodine required to counter- 
act the paralyzing effect of the fatigue poisons. As no 
further fatigue products are produced during the period 
of rest, the thyroid gland, continuing its activity, is 
enabled to catch up with the demand for more iodine 
and to accumulate a reserve supply. 


Man’s Erect Posture 

HE British Medical Journal for March 17 contains 

an article by Sir Arthur Keith, on “Man’s Posture: 
Its Evolution and Disorders.” Sir Arthur points out 
that extinct forms of man indicate that the up- 
right carriage of the head was evolved later than the 
human form of the lower limb, of which the origin 
must be sought in Miocene or possibly Eocene times. 
Three phases of evolution are distinguished. In the 
hylobatic phase the gibbon was differentiated from its 
cousins, the Old World and New World monkeys, by 
postural adaptations of bones and muscles in virtue of 
which it was orthograde and human in type as op- 
posed to the pronograde monkeys, This differentiation 
probably took place towards the end of the Eocene 
period. The troglodytic phase was represented by the 
great anthropoid apes, evolved from the small anthro- 
poids probably in pre-Miocene times. In the planti- 
grade phase, structural changes were confined almost 


entirely to the lower limbs. Seeing that man shares 
so many characters with the great anthropoid apes, 


the author held that man is one of several aberrant 
branches of one great stem which began to break up 
into the various fossil ard living forms at the begin- 
ning of the Miocene or the end of the Oligocene period. 


zirconium, also quadrivalent, to which, 
according to the theory of Bok, it must 
be closely related. 

*atiently the two investigators examined the X-ray 
spectra of all zirconium minerals and chemical com- 
binations of zirconium obtainable and in each case they 
found, in addition to the characteristic lines of the 
known element, lines of another, unknown element, in 
the exact position where in accordance with Bohr’s 
theory the lines of element No. 72 should be. By a 


careful process of elimination the two scientists suc- 
ceeded in separating the new element, which they 
named hafnium, from the zirconium, its invariable 


It is quite 
one-hundred 


companion, and obtained it in pure form. 
common and forms approximately one 
thousandth part of the earth’s crust. 


A Corkscrew Railway 

MONG the features of the British Empire Exhibi- 
4 tion at Wembley will be a striking idea in railroad 
propulsion, devised by W. Y. Lewis and B. R. Adkins. 
Preliminary work has been started, and the installation 
is expected to be complete by April. The top sketch 
explains how the single cars (the system permits of 
coupled trains when desired) close up and slow down 
approaching a station; creep through in contact; and 
again open out and accelerate in leaving—the whole 
eycle being very smooth. 

The middle sketch shows the cars at a station, where 
passengers merely walk in or out, the cars being en- 
tirely open on the platform side to give maximum ac- 
cessibility. One method of driving the spirals is also 
indicated, seven electric motors like the one pictured 
providing the railway’s entire motive power. 

The large drawing, giving details of car and track, 
shows in the left foreground the ingenious bearing 
which is interposed without breaking the continuity 
of the spiral. At the right is the further modification 
used where changes of gradient or direction occur. 

Approximate details for the Wembley installation 
are: a total of 80 cars in a 7200-foot line, a rush-service 
speed-range of 214 to 20 miles per hour, obtained by 
rotating the spiral more quickly; six or seven stations 
with corresponding motors totaling some 400 horse- 
power, and a capacity in each car of 18 passengers 
seated and twelve standing. This gives a line capacity 
of 15,833 passengers per hour past a given point, 





FEBRUARY, 1924 SCIENTIFIC AMERICAN 


Carsl60 feet apart on wain 


section | abtay “or decteaslng tots = isis eked 


ee A 


ae. ade aes ‘ * 
BAbnee hee  ..,| 
- moe ae ee aere oe ws 
~ 5 AA A, A A I ll ll th tate ten. mnnirnssll te: 
ag . > } 

4 t Prirta “Ze ae i revotut mS ? epeeere ug: . 

MDistance —-> D 
macOvetec au c 


| 
Distance traversed —> 


: | foor +> 2 Miles Per Hour 





Hh RAS RES 


tae 


five 




















s 
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CORKSCREW DRIVE FOR OPERATING CREWLESS CARS OR TRAINS: AN INGENIOUS BRITISH IDEA WHICH MAY BE AS PRACTICAL IN EVERY- 
DAY USE AS IT IS UNUSUAL.—(See facing page for details) 
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Civic Clay 


Misdirected Growth of Our Communities 












r wee iN “Unele Tom’s Cabin,” Topsy “jes’ grew.” those of the next. Yet, no two of these whose members are in the business of selling technical 
| That is tl trouble with most of our problems are alike. Every one has to be advice to commrnities. This cerporation took a con- 
i | ciiies and it is the straightening out of studied on its own merits. ity This study is tract to improve the city of Springfield, Mass. In 1913 
/ | Topsy that is giving employment to the not a matter of days, nor of weeks; for the the principal streets of this city had become badly con- 
L Peete | members of a comparatively new profes consultant has to get to know his pa-_ gested, the approaches to the big railway station were 
————<— sion—that of the city planners. City tient before he can operate. He makes much inadequate, the waterfronts were being used for unde- 
plunning suggests e laying out of new cities. Or it more of a science of it than one would be sirable purposes and the city had become a mass of 
suggests the creation ¢ \ groups and spectacular inclined at first to think In fact, the things billboards and advertising signs. These and other mat- 
\ S Mainly it neither Mainly it is what might he thinks up to investigate would never oc- ters came to a head and forced the creation of a city 
be called the re-planning of existing cities so that they cur to most of us be Hy cause we take planning commission consisting of three city officials 
! be hetter pl: s to live in and so that lives and them for granted. A ‘4 ft Generally the and five citizens. This committee set about its new 
money n be saved rhe city planner ay } })))es city planner is work energetically and recommended several prelim- 
cann cut and slas He would like to, i inary works, such as the preparation of a topographic 
| the taxpayers can ifford it He map, the widening of certain streets and the employ- 
must coax. Under his hands t ist ment of experienced city planners to assist 
become plastic, but the remodeling of the in creating a broad-gage scientific city 
! be done slow] plan. In 1921, after a long delay owing 
The laving out Washington, D. C., to the war, the commission was sup- 
was wonderful thing and a wonderful planted by a Planning Board. This board 
opportunity, but of such cities, planned set about its task by asking two or three 
from the start, the lanner deals with city planners of wide experience how they 
it few. Garv, Indiana, was such a city, should start. As a result of the advice 
nd so were Dell the future capital of given, four leading city planners were 
India, and Canberr ! f ral district asked to come to Springfield, look over 
Australia, which was laid out in the the city and write a report as to what 
wilderness, a clea e fro he start they thought the planning board could do 
Of such jobs thet e far from enough and, roughly how much it would cost. 
go nd But the city planner has A little later a contract was signed with 
his living to make, therefore he takes old a city planner for a sum of absut $40,000 
cities that have grown up wrong and tries to prepare a comprehensive city plan. In 
o right then Such work is not very addition, another noted city planner wis 
romunti¢ 1d not v spectacular, but it retained as an advisor. Working for the 
| s and it is decidedly interesting in the city planning corporation, from five to 
sense hat it is a struggle against per- forty men were employed in presenting 
plexing difficulties The Municipal Building, part of Springfield’s new civic plan the required data, in map-making, and in 
The ty planner is forced to make the making diagrams, tabulations and studies 
best of what he has to w on, He cannot ask taxpayers an engineer—or he employs engineers, or is in partner- as well as in the preparation of reports. In all, nearly 
lways to indulge him in the most highly desirable solu- ship with them. In any case, he must and does know four thousand maps, charts, tabulations and studies 


tion of a given problem, because pretty often they can’t 


nd won't afford it. Knowing this he takes the next 
best solution and somehow makes a go of it. While 
} s on the job he da« ill that he ean get sanction 
f nd before he goes he leaves with his client a de- 
tailed plan which represents an ideal or distant goal 
for its citizens to work towards. Then, as the years 
£ by and the city planner gets old and dies, and prop- 
erty deteriorates enough so that it may be torn out, 
the right changes may be made. Lacking such a 
definite and agreed plan as a common focal point for 
many minds people will always work, unconsciously, at 
cross-purposes, and thu ir cities will remain hodge 
podges without system. The time to catch them is when 


they are young. “As the twig is inclined, so the tree 
is bent.” 

Sooner or later the peonle of most communities arrive 
at the conviction that their physical environment is 
growing up wrong, that it is slowly erystallizing in 
forms that are hard to alter but which, nevertheless, 
must be altered. The job will never get easier. It will 


always become harder Something must be done about 
it, they decide, and so the professional planner is called 
in to look the job over. 

City planning has become a profession. Its members 


do nothing else. 


the 


And the experience they get in work- 


ng out problems of one city are invaluable on 


municipal engineering, while in the matter of matching 
wits with politicians and people with axes to grind he 
has cut his eye-teeth. He has made careful studies of 
his work both from a theoretical and a practical stand- 
point. THe has saturated himself for years in its special 
literature, of which there are many five-foot 
And he learned to catch the point of view of 
average citizen of the average city without losing 
sense of detachment that belongs to him because 
new city is utterly him at the beginning. 

When he has been employed to diagnose and remedy 


shelves. 
the 
the 
the 


has 


Strange to 


the troubles of a community that has decided that it 
needs his services the city planner considers every- 
thing pertaining to the job under a number of heads. 
These are: streets; transportation of people; trans- 


portation of goods; factories and warehouses; food 
supply and water supply and sanitation; 


housing; recreation; parks, boulevards and tree-plant- 


markets; 


ing; architecture; laws and financing. From this it 
will be evident that his work touches on the life of the 


city community almost in its every aspect and that in 
this have come a long way from the two 
rather prevalent ideas that city planning is simply the 
laying out of new cities and the design of elegant civic 
for old 

Typical of the labors of a professional city planner 
are those of a New York corporation of city planners 


regard we 


centers ones, 


written, making up a 
should be done to 


were 
what 


were made and 25 reports 
rather voluminous report on 
improve living conditions in Springfield 


It was found that Springfield was typical of other 
cities in its growth. Public garages, stores and even 
factories had been invading residential districts; num 
bers of apartment houses had been built out to the 
street line and to the side lot lines in the heart of the 
open, residence blocks where the homes had ample 
front and side lawns. Factories had invaded dwelling 
and tenement blocks and had spoiled good business 
streets. Ejight-story buildings had been springing up 


sum, the city 
direction, 


among two and three-story buildings. In 
had been growing without order and without 


Here, then, was the opportunity for zoning In a 
few years every community will regard the necessity 


of zoning just as they regard sidewalks or waterworks 
today. The purpose of zoning is simply to 
all that is best in existing conditions and tendencies, 
and protect property against the harmful use of neigh- 
boring properties. 

In order to learn the facts with regard to the char- 
acter and intensity of and development of each 
individual property in the city five or six men were 
kept busy for months collecting this data on some 400 
maps. facts covered such items as the use of 

(Continued on page 139) 


conserve 


use 


These 




















Hampden County memorial bridge, which replaced the old toll bridge across the Connecticut River at Springfield, Mass. 
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The new alternating-current motor which combines the advantages of former types without their disadvantages. Left: The Fynn-Weichsel motor complete. 


Center: The rotor or revolving member. 


A Motor That Solves the Power-Factor 
Problem 

¢ direct-current work the power, measured in watts, 

is the product of the volts and amperes in the cir- 
cuit. In alternating-current work, however, this is 
only true when the current and the potential are in 
phase. If the current either lags or leads, the values 
shown on the volt and ammeters will not be true simul- 
taneous values. Thus the power in an alternating- 
current circuit at any instant is the product of the 
simultaneous values of current and potential, and the 
volts and amperes shown on the recording instruments 
must be multiplied together and their product multi- 
plied by a power-factor before the true watts are ob- 
tained. 

Technical as all this may seem—and it is highly 
technical when reduced to the cold mathematics of the 
thing—it simmers down to the everyday fact that 
power-factor has an important bearing on electrical 
installations. A low power-factor on a system means 
greatly reduced capacity of generators, transformers, 
transmission lines, ete., and poor regulation of the 
entire system. It is, therefore, important to keep the 
power-factor as high as possible. 

Within the last few years central station managers 
have begun to realize more and more that a consider- 
able proportion of their equipment is idle as far as 
any return on the investment is concerned, some large 
distribution systems showing as much as 20 per cent 
or more of the total investment producing no return, 
due solely to the low power-factor of the connected 
loud. One large central station alone shows an in- 
creased investment of over ten million dollars due to 
the low power-factor of its load. This is accompanied 
by an increase of operating costs, including both in- 
terest on excessive investment and actual cost of excess 
losses in the generating, transmission and distribution 
systems of approximately two million dollars. Stating 
the matter another way, if the loud on this central sta- 
tion were a unity power-factor load—with current and 
potential in perfect phase—its yearly net revenues 
would be nearly two million dollars a year greater; 
and this is only one of a very large number of central 
stations, 

It has remained for an American company to develop 
what is known as the Fynn-Weichsel motor, which is 
au radically new type of constant speed alternating 
current motor having a combination of the good char- 
acteristics of both the well-known slip-ring induction 
and synchronous types of motors, with 


loads, thereby making the motor just as stable and 
practical in its operation as present types of induction 
motor. The motor has the still further peculiarity that 
when the excess overload is removed the motor will 
again operate at synchronous speed—obviously a fea- 
ture of the greatest value. 


Making Plants Work Overtime by Means of 
Electric Light 

HE value of electric light for accelerating the 

growth of plants was conclusively proved in a six- 
weeks’ test recently completed by the Westinghouse 
Lamp Company. During the tests, which were con- 
ducted in cooperation with Peter Henderson & Com- 
pany, seedsmen, at the Henderson proving grounds at 
Baldwin, L. 1., many of the specimens exposed to elec- 
tric light grew to approximately twice the size of 
similar plants receiving daylight only and were con- 
sidered by experts to be from 14 to 27 days in advance 
of normal growth. Similar results were also obtained 
in preliminary tests conducted by the Westinghouse 
Lamp Company at Columbia University under the 
direction of Professor Hugh Findlay of the Department 
of Agriculture of the University. Two 110-volt farm 
lighting plants were used to supply the power for the 
Baldwin experiments, showing that the use of artificial 
light for forcing plant growth is not restricted to locali- 
ties where central station power is available, but may 
be undertaken wherever current of any sort exists. | 

On September 1st, twelve varieties of vegetables 
and twelve of flowers were sown in shallow (three-inch ) 
boxes, or flats as gardeners term them. The soil used 
was ordinary light, sandy soil such as is generally used 
for starting seedlings. Two sets of flats were sown, 
one set for growing under artificial light and the other 
for growing with daylight only. The following varie- 
ties of vegetable and flower seeds were selected for the 
experiment : 

Snowball cauliflower, easy blanching celery, tender- 
green bean, bush lima bean, French forcing carrot, 
Davies perfect cucumber, butternut lettuce, scarlet giant 
radish, Egyptian beet, Rocky Ford muskmelon, bonny 
beat tomato, golden heart endive, Transvaal daisy, 
orange calendula, blue lace flower, baby’s breath, snap 
dragon, lavender African daisy, impatiens, mignonette, 
wallflower, cincerari, begonia, aster. 

Both sets were grown t Jer identical conditions of 
heat and moisture on opposite benches. When the elec- 
tric lights were turned on, an oil cloth curtain divided 
one group from the other. The light was switched on 


Right: The stator or stationary member 


every night at 8 P. M. and shut off automaticaily a 
i: oe 

Almost from the outset there was a marked difference 
noted in the germination of the seedlings under the 
electric light. Germination was hastened in some 
cases, as in the beans, celery, lettuce, and endive among 
the vegetables, and calendula, gysophila (baby’s 
breath), antirrhenium (snap dragon), mignonette, and 
wallflower among the flowers, to the extent of four to 
12 days, depending on variety. The advantage guined 
with the advanced germination was maintained in 
every case through to the end of the experiment. In 
some cases there was no perceptible gain in growth, 
particularly in the root crops, including beets, carrots, 
and radishes. 


That there is a certain analogy between the radiant 
energy of sunlight and that of an incandescent electric 
light was definitely established by the fae hat the 
chlorophyll was more active in those plants which re- 


ceived the additional light. The foliage presented a 
richer, greener, more turgid, and vigorous appenrance 
than that of the plants that were denied the advan- 


tage of additional light. Also in the case of the vine 
crops, cucumbers, and muskmelon, the stems of the 
plants were heavier and stockier than those of the 


plants grown without the electric light. In this experi 
ment the fact was established that all plants present 
ing a large leaf surface are greatly stimulated by the 
supplementary use of electric light. Particularly good 
examples of this were afforded by the leaf crops, such 
as lettuce and endive. 

The tests indicate that electric light will be useful 
to florists and gardeners in forcing flowers for definite 
dates such as Christmas and Easter, and in reducing 








the time required for seedlings to grow 
for transplanting. 

No use of artificial light, in addition to that involv- 
ing the eye, can be of greater benefit to humanity than 
this recently developed application to the stimulation 
of the growth and development of plants and vege 
tables, says Samuel G. Hibben, National Secretary 
of the Illumination Bureau of the Westinghouse Lamp 
Company, under whose direction the investigations 
were conducted. In a general way we have known 
that artificial light influences the growth and flowering 
of certain plants, but no well organized research work 
has been done until recently to prove whether the ap- 
plication of electric light was commercially feasible 
as a means of supplementing daylight. We now know that 
this stimulation of growth does not neces- 
sarily require the same intensity of light 








these features which ure undesirable from 
both the central station and users’ point 
of view, eliminated. This motor may be 
used as a unity power-factor motor for 
complete installations, or in combination 
with other motors to produce a resultant 
load of unity power-factor. 

The new motor, which is shown in the 
accompanying illustrations, consists of a 
stator with starting and operating wind- 
ings, and a rotor with windings carrying 
the load and exciting currents. The rotor 
windings are connected to a commutator 
and slip rings of the usual construction. 
Brushes, bearing on the commutator, suit- 
ably interconnect the stator and rotor 
windings. 

The Fynn-Weichsel motor has the very 
peculiar and desirable characteristic, if 
heavily overloaded, of dropping out of 
step and operating as an induction motor 
with induction motor characteristics. The 
value of this characteristic cannot be too = 
strongly emphasized as it enables a motor . _? 
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as daylight nor does it seem necessury to 
reproduce exactly the color qualities of 
daylight. We know furthermore that 
plants must rest, and that the application 
of artificial light is advisable only during 
carefully chosen hours when daylight is 
inadequate. Its use to impose a twenty- 
four-hour day upon the growing plant 
would be as disastrous as a similar effort 
in the case of human labor. 

What this development means to the 
agriculturist is hard to predict. It seems, 
however, to promise a means of doubling 
the speed of development of many species, 
and bids fair to enable the horticulturist 
to bring his flowers into bloom at the 
time when their market is at its best. 
This has all been made possible by the 
perfection of flexible and cheap sources 
of light, and in it are contained advan 
tages that seem as sweeping in their 
prospective benefits to humanity and as 
far reaching in their scope as anything 
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to carry temporary excess overloads in 


the same way that the squirrel-cage or A battery of 500-watt electric lamps used to prolong daylight by artificial 


slip-ring induction motor will carry over- 


means and thus force plant growth 


that has happened since Luther Burbank 
developed the Shasta daisy or spineless 
eactus. 




















Preparing for the plunge into the icy waters of the 
% subterranean stream 


MOST important discovery has recently 
heen made in southern France, which 
shows that if in the Stone Age men 


ignorant of the art of making 
had at Jeast 
used it to 


baking earth, they 
plasticity and 


pottery hy 





discovered its 
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Animal Sculpture of 25,000 Years Ago 


The Recent Discoveries in the Water-Blockaded French Cavern 
of Montespan 


Photographs Copyright 


of the Montespan cavern are larger and in a rougher 
style and are unquestionably much earlier. 

There is a bear (which we illustrate) lying down, 
about 3% feet long and 2 feet high, in a natural atti- 
tude like that of the great Sphinx. The body is pitted 
with spear-thrusts and covered with layers of lime accre- 
tions, while on the left side is engraved a design too faint 
to be determined. The head never existed—or, rather, it 
was replaced by the skull 


illustrated London News 


years ago, and sought the most inaccessible caverns to 
devote themselves to their mysterious ceremonies. The 
javelin marks on the clay animal figures in the cave 
suggest that, like certain living tribes today, the first 
inhabitants of this cave used to gather round the 
statues they had fashioned, and practice rites of sorcery 
and propitiatory magic to secure good fortune in their 
future hunting. In every way M. Norbert Casteret’s 
discovery, while rewarding 





of a bear cub, which had 
broken away and still lay 
between the forefeet. 

On the ground round the 
bear could be distinguished 
some 20 smaller models in 
bas-relief, rendered unrec- 
ognizable by the action of 
dripping water. Only three 
horses are well preserved, 
and suggest that the other 








him for several years of 
toilsome and dangerous re- 
search, throws a flood of 
light on the mentality, 
manners, and occupations 
of primitive man. It is a 
priceless contribution § of 
our knowledge of the origin 
and history of mankind. 


The Size of the Uni- 








figures were also horses. verse 

The three that have sur- N an unusually interest- 
vived differ notably from Sketch of bear showing where the head was replaced ing article in Science for 
our modern horses, having by the skull of a bear cub. Detail of picture September 7th, Professor 
a very large belly, with below Archibald Henderson dis- 


abundant mane and beard. 

Elsewhere were three large figures of tigers, affixed to 
damaged and partly fallen away by 
their own weight. They are each about five feet long 
and one bears on its breast the mark of numerous 
javelin blows. All these sculptures are authenticated 
by layers of stalagmite deposited on them by oozing 
The strangest part of it allis that all the animals 
been mutilated, especially in the vital 


the wall, much 


water. 
had apparently 





model figures of animals, doubtless for purposes of 
magic The story of ‘the discovery reads like a fairy 
tale A young French . archeologist, M. Norbert 
Casteret, entered what ap 
peared to be the mouth of 
a cave and swam alone 
through subterranean 
stream 1300 “yards long. 


He carried matches and a 


candle in a rubber case and 


by alternately diving and 
swimming he reached a 
great 20(-vard gallery in 


the heart of hill contain 


ing numerous works of pre 


historic art. The sculptures 








1 Outlet of the subterranean stream(impassable) 
2 Netural shaft gring accexs to the subterranean stream 
3 The first water tunnel roof projection since removed 


parts, by somebody contemporary with the artist who 
modeled them. This con- 
Explanatory dregram (in section) firms the theory that these 


of the entrance to cavern of Montespan 





caves with models or paint- 
ings of animals were primi- 
tive witch-doctors’ caves. 
They are all placed in very 
inaccessible and the 
animals modeled or de- 
picted are always wounded 
by axes or Just 
like the redskins or the 
African tribes, these people, 
who lived 25,000 years ago, 
must have practiced the 


spots, 


arrows, 








figures of animals mod 


eled in clay included a 


pen three tigers, three 
horses and 2) modelings 
of uneertain character. The rock engravings of ani 
mals, twenty-six in number, are possibly the first writ 
ing of the cave men. 

A more daring feat cannot be cited in all the annals 
of exploration. The discovery took place at Montespan 


Work 


level so 


Haute Garonne, France. 


reduce the 


in the Department of 


was at once carried on to water 
that access was rendered easier and our always pro- 
gressive contemporary beyond the sea, The IUlustrated 


London News dispatched a celebrated photographer, 
Mr. H. A. V. Coles, and we show the result of his 
labors through their courtesy 

Once through the ice water and truly in the bowels 


of the earth M. Casteret with his feeble candle, saw 
what had been closed to mortal vision for at least 25,000 
walls were engravings, 
of prehistoric animals and 
from France thousands 
bison, wild horses, reindeer, stags, mules, 


There were 


years On the rocky seen 
made with flint implement 
others that have disappeared 
of years ago 


wild goats, mammoths, hyenas, and so on. 


atso visible, painted in red ochre, mysterious signs 
which represent perhaps the earliest writing of the 
cave men. 

Lastly—-and most interesting of all—there were 
found statues in clay, also representing animals. 
Hitherto, only one discovery of prehistoric sculpture 


had been made in the whole world. That was in 1912, 
when Count Begouven, of Toulouse, found in the Tue 
d’Audoubert cave, in Ariege, two admirable clay figures 
representing bisons. His remarkable discovery caused 
a great sensation, and brought to light one of the finest 
known specimens of prehistoric art. The bisons of the 
Tuc dAudoubert the work of the Magdalenians, 
and go back in date some 15,000 years. The clay figures 


Montespan—The cavern’s 
ranean stream 


use of magic. We can 
imagine these men in their 
dark caves, black with soot 
from their reindeer-oil lamps, and clad in skins. On 
the eve of a hunting expedition they gathered round 
the priests of the tribe, and there stabbed and maimed 
the animals they feared, or those they wished to catch. 

On a bank of clay, where there are some clay balls 
molded by primitive man, is also modeled half of a 
woman's body. Apart from the mural engravings and 
the sculptures, this gallery, which is very clayey, is 
covered with traces of fingers and innumerable patterns. 
One the places 


mouth and the subter- 


can see also 


cusses the question of the 

size of the according to Einstein’s general 
relativity theory. The volume of this universe, ex- 
pressed in grams, is seven followed by forty-one ciphers, 
divided by the mean density of matter to the 
power; and the mass of this universe is seven followed 
by forty-one ciphers divided by the square-root of the 
mean density. If we assume that the average density 
of the matter in the universe is the same as that of 
the Milky Way, we find that the radius of the universe 
is at least 150 million light-years; or, since the distance 
from the earth to the sun is 93,000,000 miles, the 
radius of the universe is one million times ten million 
times the distance from the earth to the sun. Choosing 
the Milky Way as a “yardstick” of 30,000 light-years, 
according to the figure of Curtis, it will take 10,000 
Milky Ways, laid end to end, to arrive at the diameter 
of the universe. Using the diameter of the earth's 
orbit as a measuring rod, we shall need ten trillions 
of these units to take the measure of the diameter of 
the universe. 
The weight 


universe, 


9/ 
3/2 


of the universe, in grams, would be one 
followed by fifty-four ciphers—which would carry us 
into the nonillions of grams. The weight of the Ein- 
stein universe bears the same relation to the weight of 
the whole earth as the latter bears to a kilogram. The 
weight of the earth to that of the sun is as one to 
524,000. Hence we should have to take a trillion suns 
to get the weight of the universe. 

It would take a ray of light, traveling at the rate of 
186,000 miles per second, one billion years tu go around 
the universe. To go around the universe it would take 
the fastest airplane three quadrillion years; the fastest 
automobile five and one-half quadrillion years; and an 
express train, traveling at the rate of sixty miles an 
hour, eleven quadrillion years. 





from which the _ prehistoric 
folk removed clay for the 
making of figures. The hol- 
iows from which the clay was 
extracted are very distinct, 


and bear marks of flint im- 
plements. Some of these flints 
are still lying there where 
they were put down or mis- 
laid. The walls of earth or 
rock likewise show traces of 
the seratchings of the cave 


bear, which also haunted this 
vast cavern at a time when 
access to it was probably 
easier than it is today, either 
because there was no water 
in it, or because there existed 
another entrance which is 
now stopped up. 

A study of the sculptures in 
the Montespan cave points to 
their being the work of 














Aurignacians, who lived 25,000 


Prehistoric sculpture of a bear with M. Casteret alongside 
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The Twin Trails 
Highway 

Y substituting for a full 

width highway, two rel- 
atively narrow strips of 
concrete, Mr. Robert Greene, 
an inventor of London, Can- 
ada, has created a new type 
of highway that has most of 
the advantages which a 
wide pavement possesses, 
and many good features 
which it does not possess. 
The strips of concrete, which 
are ordinarily from 18 to 
24 inches in width each, are 
built between forms having 
a serrated edge. These 
wooden forms are con- 








93 
the driver, was driven over 
the rough pavements ef Man 
chester. Each of the two 
suspension es was 





coupled to its own separate 
valve and gaze, 
illustrated, the two may be 
joined and treated as a unit. 
The pressures used were 
only five pounds to the 
square inch with the bus 
standing. When in motion 
of course, the pressure osc il 
lates wildly. As a test ef 
the air suspension it was 
found easy to write a legible 


although, as 


hand while covering the 
pavement in the air sus 
pended bus, but similar tests 


made on ordinary municipal 








structed of two-by-eight inch 
plank to which are attached 
a series of triangular blocks 
cut from sections of six-by- 
six timber split cornerwise. 
When placed in a trench of suitable dimensions, with 
the serrated edges facing inward, the forms are ready 
to pour. 

The twin trails type of road is suitable for any high- 
way where the great percentage of the travel is 
straightaway, and it is designed to use as many as four 
pairs of trails on roads leaving large cities where the 
traffic is exceptionally heavy. Another manner of using 
the twin trails in locations where there is heavy traffic 
on country roads, is to provide a pair on 


to a level with their surface. 


Lett: The twin trails of concrete after removal of the forms but before the highway has been graded 
Right: Laying the twin trails. Jagged forms of wood are used in order 


to give the serrated edge to the rails 


respectively. The air tube is of circular cross-section 
externally, but the upper or load-carrying portion is 
somewhat thicker, the thickness of the tube varying 
from three-thirty-seconds of an inch to one-quarter 
inch. Either end of the tube is closed and the forward 
end is fitted with a union and pipe connecting with a 
valve and pressure gage on the dash. Very low pres- 
sures are used on this new type of suspension, which 
is known as the Holden suspension, the pressures vary- 


buses proved that this was 
impossible as almos any 
reader would be prepared to 
grant without 


type of suspen 
2 
> 


argument 

The same 
sion has been used on street cars with 314-inch tubes 
under 10-pound pressure, the whole giving a resistance 
to load of over 20 tons. 

The wear on the inner tube is practicaily negligibl 
especially as the pressure under which it 
reduced by nine-tenths, as compared with the working 
pressures of the tubes in the ordinary tires. Apparent!) 
it is not even necessary to encase these springing tubes 
in an outer shoe to get proper life 


works jis 





either side of a 40-foot road with 20 feet 
of gravel road in the center. 

In farming communities, especially if 
they are in hilly parts of the country, it is 
the experience of the farmer who brings 
a horse-drawn load of produce to a ship- 
ping point, that it is almost impossible 
for the horse to get traction on the slip- 
pery pavements that have been developed 
as a result of the growth of the motor 
vehicle. The Twin Trails road, however, 
may have a filling of gravel, or even of 
earth, permitting good traction for the 
horseshoe. One dilfliculty that is some 
times had by the motorist is to remount 
the pavement after having turned out, 








Driving Locomotives with a Charge 
of Steam 

Dgnen a mass of hot water fer the 

J storage of steam in the form of heat 
is the basis of a steam accumulator which 
is being employed both here and abroad 
in a variety of ways. More recently, thi 
principle has been successfully applied by 
the Baldwin Locomotive Works to a num 
ber of locomotives in order to meet special! 
operating conditions. This type of loco 
motive is shown in the accompanying il 
lustration. Where smoke or 
objectionable and electrification is wnwar- 


rises nre 


ranted, these locomotives fill a need. The 


reservoir is filled about two-thirds full of 








owing to a tendency for surface water to 
run along its edge and cut a small ditch. 
The Twin trails pavement, according to 
the claims of its inventor, does not develop 
this little rut, while the outline of the trails permits 
the wheel of the car to mount it without danger of 
skidding. There have been numerous attempts made 
to substitute something in the way of a rail or track 
effect for the full-width pavement: but none of the 
previous suggestions have impressed us as practicable. 
Mr. Greene’s idea seems far more likely to sueceed 
than anything of the sort that has gone before. 


Suspending the Motor 
Car Body on Air 


Special steam accumulator engine devoid of smoke, gases or ashes. The usual 
boiler is replaced by a tank in which steam is stored for subsequent use 


ing somewhat with the loads to be curried in the 


vehicle. In order to prevent the nested channels from 


separating with the upward movement of the motor 
body as the vehicle passes road obstructions there is a 
restraining device which limits the amount of vertical 
movement to three-eighths of an inch. 

Tests which were made on the new air suspension 
gave remarkable results. A bus was used in these 
tests and this bus, loaded with only four persons and 


water. The water is then heated from a 
stationary boiler to a pressure equivalent 
i A reduc 
ing valve delivers steam to the 


to 200 pounds per square inc 
evlinders 
at approximately 50 pounds pressure. As the stean 

drawn off, the heat stored in the water causes further 
evaporation and in part replenishes the steam supply 


The charge of steam or heat will usually last fron 
three to four hours, when it is again necessary to 
recharge the reservoir from the Stationary plant It 


might seem that this system would suffer unduly from 
heat losses, but it is, of course, a simple matter to give 


the reservoir the necessary insulation 


Head-Hunting in Papua 





N England, a new type of 

air suspension of motor 
ear bodies is being used, 
wherein the body floats on a 
peculiar type of encased rub- 
ber tubing in such a manner 
that it acts much the same 
as pneumatic tires. This per 
mits of giving the car the 
same resilience afforded by 
the pneumatic tire, while at the 
same time the wheels them- 
selves are shod with the less 
expensive hard rubber tires. 
As shown in the accompanying 
illustration, the air suspension 
apparatus consists essentially 
of a modified inner tube built 
in a long straight form instead 
of in a circle. This tube is 
placed in a steel channel over 
which another slightly wider 
steel channel is rather loosely 
fitted, permitting the desired up 
and down springing motion of 








the body of the car. In short, 
the car body actually floats on 
air. The channels are bolted to 
the chassis side members and 
to the under side of the body, 


Motor bus equipped with special pneumatic suspension, in the form of inter- 
locking channels with inflated tube between, thus obtaining air resiliency 
elsewhere than in the tires. 
inflation of tubes; lower circle indicates rebound restraining device 





Upper circle shows dashboard gage to indicate 





N a recent issue of Man, M1 
| Ek. B. Riley gives an account 
of the method of preparing the 
heads of enemies practiced at 
the village of Dorro in Papua 
After the flesh and brains are 
removed a piece of rattan cane 
is fixed to the bottom of the 
mummified skull to take the 
place of the lower jaw and 
act as a support for the pack 
ing of the neck. It 
to ascertain why the lower jaw 


vas difficult 
is not replaced. The explana 
tion seems to be that they pre 
fer to hang this up in the house 
and keep it as a mark or token 
of the owner's, prowess in wat 

after the mummified head 





has decayed; but the lewer 
jaw is sometimes replaced, 
being tied to the zygomus, as 
with the rattan cane Fi 
nally, the head is dried, being 
fixed on a 
work over a fire lighted for 
that purpose, and the hair is 


wooden frame- 


pulled out as decomposition 
of the skin advances, 
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High Explosives that Will Not Freeze 


Cold-Proof Powders that Eliminate the Dangers of Thawing Dynamite 


sem HAIN Ascanio Sobrero, an Italian chemist, 


V discovered nitroglycerin in 1846 he gave 

' q to the world the basis for high explosives. 

fi; | Although gun-cctton had been prepared 
y 





prior to this, neither gun-cotton nor nitro- 
glycerin were of any commercial value on 
About 15 years later, 


non-freezing powder is selected solely for its non-head- 
ache properties. To one extremely susceptible to the 
effects of nitroglycerin, merely shaking hands with a 
person who has been handling ordinary dynamite will 
produce a violent headache. 

The thawing of dynamite is usually attended with 
more or less danger, owing to the unstable condition of 


9500 to 12,400 feet per second. This is quicker than 
gelatin dynamite but not as quick as straight nitro- 
glycerin dynamite. 

The inflammability or ease with which non-freezing 
powder is ignited and burns ranges about the same as 
straight nitrogiycerin dynamites. It is more inflam- 
mable than ammonia or gelatin dynamites. 




















accoun being very unstable 
Alfred Nobel, a Swedish engineer, mixed nitroglycerin erystallized nitroglycerin when frozen. Investigations Non-freezing powder is extensively used for quarry- 
with “kieselguir,” an infusorial silicious earth formed have shown that the greatest percentage of accidents ing, stripping, mining ore, clay and shale blasting, agri- 
from e minute fossil ret ns of animalcule, and from handling explosives is due to thawing methods. cultural blasting, blasting ice and for all blasting at 
produced dynamite which was more stable than nitro- In mines, accidents from thawing dynamite have been very low temperatures. In agricultural work it is not 
glycerin it which still possessed the property of be- reduced to a minimum, due te the work of the United suitable for blasting ditches by the transmitted method. 
coming illed or frozen at comparatively high tempera- States Bureau of Mines in their investigations and It is particularly adapted to quarry work where well 
ture iround 50 degrees Fahrenheit. When in this recommendations for best thawing methods, and also drill holes are used. 
condition nitroglycerin dynamite will not explode com- the strict Federal and State supervision and inspection The strengths in which non-freezing dynamites are 
pletely i t all in all phases of the mining industry. But, in other regularly manufactured range from 30 to 75 per cent. 
N silicas 1 aus randanite, and chemically operations such as quarrying, agriculture, road work, They are packed in various size cartridges, the standard 
prepared amorphous silicus have been sizes being 14% inches in diameter by 8 
user substitutes for kieselcuhr but with inches long and 4 inches and 5 inches in 
no gre idvantage diameter in lengths of 8, 10, 12, 14 and 
oO ’ black blastis powder was 16 inches. In the 14 x Sinch size of 
tried as an absorbent in place of kiesel- cartridge, which is the size generally used, 
guhr and it was found to greatly increase there are between 225 and 250 cartridges 
he strength, in fact the strength of the per 100 pounds. 
mixture was found to be greater thau the 
sum of the strengths of the nitroglycerin London Fogs 
and black powder when fired separately. ‘hae is no fundamental difference 
Black blasting powder was formerly between mist and fog: in most cases 
1 of approximately 10 per cent fog is only a dense mist, and the density 
15 per cent charcoal and 75 per aut which mist becomes fog is a matter of 
e of potash The sulfur which definition, When mist and fog are 
o lower the ignition point of black ” formed in fairly clear air they are white. 
powder has no value as an absorbent of On the other hand, if the air contains a 
nitroglycerin, therefore it was eliminated large quantity of impurities, such as car- 
leaving charcoal and nitrate of potash. bon particles from imperfect combustion, 
Nitrate of soda, which is far more abun- Using dynamite under conditions where non-freezing characteristics are the mist particles absorb the impurities 
dant and less expensive than nitrate of valuable and become themselves dark-colored. In 
substituted for the latter be- this way are formed those dense fogs in 


cause s an oxygen carrier it was equally as efficient. 
Wood pulp or 


This left the charcoal as an absorbent. 


wood menl was found to be a better absorbent of nitro- 
glycerin than charcoal, and as it was just as good a 
combustible, it was substituted for the charcoal. 


rhrough this evolution we have the modern so-called 
“straight dynamite: nitroglycerin, wood meal and 
nitrate of soda. In the United States the first dynamite 
manufactured was in 1866 in California by the Giant 
Powder Company 

produced a stronger and more 


former “guhr dynamite,” 


While these changes 
efficient dynamite than ‘the 


yet it did not lower the freezing point, which was still 


a serious handicap for some uses. Modern chemistry 
was here brought into play and explosive products 
from nitrated petroleum and coal-tar derivatives such 
as TNT, nitrobenzol, picric cid and others were sub- 


stituted for part of the nitroglycerin in- 


tr 


contracting and miscellaneous blasting, accidents from 
thawing are quite frequent. The New York Industrial 
Code, for example, states in the Rules and Regulations, 
“No blaster shall attempt to use any dynamite that is 
frozen,” also “Only approved methods of thawing shall 
be permitted.” The “permissible” explosives, so called 
on account of having been tested and approved by the 
Bureau of Mines for use in gaseous and dusty mines, 
automatically cease to be permissible when they are 
frozen In Alaska the law requires that a suitable 
house in which to thaw explosives shall be built sep- 
arate from the other mine buildings and shall be 
equipped with suitable apparatus for thawing explo- 
sives, 

When the proper thawing methods, recommended by 
the powder manufacturers and the Bureau of Mines, 
are used, the danger is reduced to a minimum, but as 


London which are likened to pea soup. It was orig- 
inally thought that the density of a London fog was 
due to the fact that the smoke of the city provided 
an unusually large number of nuclei on which con- 
densation could take place, thus offering a temptation 
to the air to deposit its moisture which it could not 
resist. As a matter of fact, there are always sufficient 
nuclei in the purest air in England to allow of the 
formation of fog whenever the meteorological condi- 


tions are suitable. 

The relationship between smoke and fog is peculiar, 
and may be said to be accidental. The meteorological 
conditions which are necessary for the formation of 
fog are such that while they last smoke cannot get 
away either vertically or horizontally from the place 
of its origin. Above the fog there is a temperature 
inversion which effectively prevents all upward motion 
of either air or smoke, while fogs over 
the land usually form in calm air. Thus 








gredient This tended to lower the freez 
ing point to a degree approximating that 
at which water freezes Thus we have 
the L. } wr low freezing dynamites. Low 
freezing dynamiites will often stand long 


initial exposure to temperatures below the 





about 32 


RDINARY dynamite freezes at about 50° Fahrenheit; special low- 

freezing varieties of this standard explosive remain unfrozen down to 
the freezing point of water. Much work is done with 
explosives in climates where the normal temperature for long periods is far 


during a fog practically all the smoke 
which London makes is kept over it and 
remains within a few hundred feet of the 
ground. 

This smoke, combined with the deposited 
water, can, as we all know, preduce such 

















frreezir poin of ater, and short e ._. : . ‘ ‘ ° 
et : . i Be Roea Po below these limits; and in such climates, the thawing of dynamite is a an obscurity that midday is as dark as 
without freezins but when once frozen and familiar and very hazardous pre-requisite of ils use. This article describes midnight. The total abolition of smoke 
thawed they iwwain freeze much more the progress in the development of dynamites which remain unfrozen at all from London would not reduce the ocea- 
readil temperatures to which it is humanly possible for the weather to descend.— sions on which mist and fog occur, but 

Further hemieal research ceveloped THE EpIrTor. many fogs would remain mists, and we 
high explosives which did not freeze at should never have a “London particular.” 
anv temperature no matter how low. For the formation of mist and fog it is 


Chlorate of potash explosives are manu 


factured to a very limited extent, as their producti n 


is extremely dangerous ind nearly every company 
attempting their manufacture has met with a serious 
xplosior sooner or later accompanied by the loss of 
lif Paradoxical as it may seem, these mixtures are 
called Safety Explosives.” Chlorate of potash, which 


of the ingredients in fulminate of mercury de- 


tonuting caps, is so extremely sensitive to heat, fric- 
jion id mpact when mixed with other combustibles, 
that its use as a commercial « xplosive is attended with 


considerable danger. 


On aeecount of the: absence of nitroglycerin, non- 
freezing explosives do not produce what is known as a 
“nowder headache.” This is a characteristic which is 


second in importance only to their non freezing quali- 
ties While a powder headache is by no means a 
serious matter, it oftentimes produces so much incon- 


venience among workmen who handle dynamite that 


carelessness increases the danger also increases by the 
nth power. At its best, thawing is an expensive, 
tedious, troublesome, time consuming and dangerous 
operation, all of which have been overcome in non- 
freezing high explosives. In extremely cold weather a 
non-freezing powder only should be used. It should 
also be used in moderately cold weather where thawing 
conditions are not possible or practical. 

Nou-freezing powders are not as water resistant as 
straight nitroglycerin dynamites or gelatin dynamites 
and for that reason should not be used under water. 
The heavy paraffin paper shell of each cartridge pro- 
tects the powder from absorbing moisture in damp or 
wet bore-holes. If conditions of moisture are not too 
severe the paper shell may be slit to facilitate better 
packing. 

The velocity of detonation, that is, the quickness with 
which the chemical reaction takes place, ranges from 


necessary that the temperature of the air 
should continue to fall after the dew point of the air 
has been reached. 

The extent to which the temperature continues to fall 
below the original dew point determines the density 
of the obscurity, neglecting for the moment the effect 
of impurities. This cooling can be brought about in 
several ways, of which only two are of real importance 
in this connection, 

Fogs may be caused by warm air blowing over a cold 
sea or a cold land surface. The fogs of London are, 
however, almost entirely due to the loss of heat from 
the lower layers of the atmosphere into a clear sky 
above. The air radiates its heat, its temperature falls 
and condensation takes place as already described. 
Other methods of fog formation, such as the mixing of 
warm and cold air, are of secondary importance and 
never give rise to more than patchy local mists or light 
fogs.—Abstract from Nature, April 14, 1923. 
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Exit the Pullman Car Hammock 

{pes fishnet hammock, subject of an old joke which 

the writer will forego, is destined to disappear. It 
provided a place for the clothing but assured the cloth- 
ing of an early trip to the presser, for nothing under the 
sun could have been more efficient in the work of 
putting wrinkles in the wrong place than this so-called 
convenience with which the American people have put 
up for decades. The Pullman Company is now equip- 
ping its new cars with a rack designed to occupy 
the same position above the berth as did the hammock, 
but having the advantages of holding the trousers flat 
and of providing a place for the hand baggage. This 
new rack is made in skeleton form of one-inch green 
belting, and is fastened to either end of the berth by 
means of hooks. These hooks slide on iron brackets 
so that the whole rack folds back flat, either when it 
is not desired by the passenger or when the berth is 
made up for the day. This rack will be appreciated 
by travelers who have wished to retain hand baggage in 
their berths but who have found it necessary to find a 
place for it to lie where they prefer to be lying them- 


selves, 


Stage Scenery on the Building Block Principle 
LTHOUGIL it was generally believed that the limit 
of novelty in stage setting and scenery had been 

reached, such has recently been proved not to be the 

case, for the third production at the Earl Carroll 

Theatre in New York City has witnessed the introduc- 

tion by Mr. Curroll of an original and simplified method 

of building up scenes that bids fair to be of great use 
fulness, especially on rather small stages. 

Heretofore, when raised platforms and steps were 
required, these were specially built. They invariably 
occupied a great deal of space, and could only be used 
on an extended scale in such places as the New York 
Hippodrome, where there was ample room to store them 
when not in use. Some of the most effective scenes 
ut this giant playhouse were obtained by long and wide 
flights of stairs down which row upon row of girls 
marched out of sight beneath the waters of the tank. 

In producing his latest offering, Mr. Earl Carroll 
determined to make use of these staircase effects if 
possible. Heretofore, staircases had been built up in 
two sections and separated for storage, while platforms 
were elaborate affairs (sections of the stage) that re- 
quired hydraulic elevators to raise them into place. 
Needless to say, the expense and cumbersomeness would 
preclude their use in a small theatre, the latter par- 
ticularly in a revue with many scenes. To get around 
the difficulty, Mr. Carroll invented a system of unit 
building block construction 
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figures and costumes. On each side of a secondary 
proscenium is a vertical row of spotlights, while colored 
and white lights in the flies and in the “canopy” in 
front of the stage, as well as below the balcony railing 
(called “face” lights) properly light the actors and do 
away with shadows. There are also the usual spot- 
lights in the cinematograph boeth at the rear of the 
baleony. All these lights must be carefully calculated 
to meet the stair dimensions, 
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tion over the wings, tail surfaces, etc., of an airplane. 
What is novel in the present investigation is the ex 
tension of the problem to airplanes making maneuvers, 
and to wings of different plan form, varying the angle 
of attack and the aileron angle. The method adopted 
is simple: numerous series of small openings are made 
in the surface to be investigated; each of these is 
joined by a rubber tube to a capsule containing a metal 
diaphragm, to which is attached a tilting mirror; a 

beam of light is reflected 











from this on to a _ phote- 
graphic film which may be 
shifted, thus permitting a 
series of observations to be 
made. The apparatus in use 


records the pressures exis 
ing at 60 points simultane 
ously. 

Among the questions al 
ready investigated are: the 
change in pressure distribu- 
tion produced by a loop, a 
roll, ete.; the effect of the 
shape of the wing-tip, square 
corners, elliptical, raked off, 
etc.; the inthuence of the air 
stream from the propeller 
From the knowledge thu 
obtained, the airplane engi 
neer can decide upon the 
best shape of wing or ele- 
vator, ete., and upon the 
relative strength required in 


a different part of his 
structure, 
The second research was 


undertaken to learn the 
actual motion of an airplane 


in alighting, taking off, ma 











New Pullman car clothing rack which provides a place for luggage and per- ing oseiliations. and mwa- 


mits the clothing to be laid out flat 


Mr. Earl Carroll’s unit block system of ground stage 
scenery construction or setting, is adapted to many 
forms of scenery, as the blocks may be covered or 
masked with painted scenery wherever desired. The 
blocks are all painted a light blue and sprayed with 
silver. Italian blue was found by experiment to be 
the proper color to tint the back wall of the theater 
which represents the sky and forms a suitable back- 
ground for any scene. The invention is a decidedly 
novel and useful one. 





whereby he could build a long, 
wide flight of stairs in a lim- 
ited space, as well as any 
number of raised platforms 
of any shapes which might be 
desired. 

After working out his prob- 
lem on a small seale with a 
tiny model, Mr. Carroll pro- 
ceeded to construct the actual 
settings for the stage of his 
theater. In doing this he fol- 
lowed the model precisely to 
scale 

As will be noted in the ac- 
companying view, large units 
‘-e shown horizontally, with 


al 
stairs leading up to them, and 
with other stairs leading up 
from each side to the apex. 
These stairs are all = con- 
structed in units of two steps 
each, assembled upon different 
sized blocks whose corners 
form intermediate steps. Any 
seene whatsoever can be 
quickly and easily built up by 
but four stage hands, since the 
different sized units consist of 














ight frames covered with 
three-ply veneer. For trans- 
portation purposes all units 
except the smallest can be 
knocked down flat, while these non-collapsible two-step 
units can be placed in interlocked arrangement, forming 
ni block. In order to get a long flight of steps in the 
limited space of about thirty feet, the steps were made 
with but a ten-inch tread. This is not exactly a sump- 
tuous stair, but is sufficient for all purposes. 

The tread and height of the steps play an important 
part in obtaining the proper lighting effects. In the 
present instance much thought hes been put upon se- 
curing the lighting that will properly display the 


Stage scenery made up of light blocks or units which can be arranged in any 
desired manner and knocked down for storage and transportation 


Recent Aeronautic Investigations 

EW industries offer better illustrations than the 

manufacture of airplanes of the intimate relation 
between purely scientific investigations and the prac- 
tical application of the results. As an example of this 
fact. attention may be directed to three experimental 
researches in progress at the laboratories and flying- 
station of the National Advisory Committee for Aero- 
nautics at Langley Field, Virginia. 

The first research deals with the pressure distribu- 


neuvering, and at the same 
time to record the motions 
of the control surfaces and the forces exerted by the 
pilot. A large number of instruments is required, all 


of which were newly designed with special reference 
to lightness and compactness, as well as to accuracy 
The central instrument is a photographic film wrapped 


on a cylinder which is in rotation, for all records are 
made upon this by beams of light reflected from mirrors 
which form part of all the various instruments. When 
in actual use on an airplane, the pilot simply presses 
one button at the beginning of a maneuver, and this 
starts everything. The instruments in use at the pres- 
ent time are as follows: (a) chronometer, (b) air- 
speed recorder, (c) single component accelerometer, 
(d) three-component accelerometer, a combination of 
three of the previous instruments, (e) angular velocity 
recorder, making use of a high-speed electric motor as 
a gyroscope, (f) three-component angular velocity re 
corder, a combination of three of the previous instru 
ments, (g) control position recorder, (h) force re- 
corder. 

From a practical point of view these instruments 
allow the performance of an airplane to be recorded 
uccurately, in a manner quite free from the personal 
impressions of the test-pilots, and, further, the records 
taken in any maneuver tell a story which is perfectly 
plain. 


Einstein and the Recent Eclipse 
WRITER in Nature for April 21, says that the 
two sets of results of the expeditions, one from 

Canada and the other from the Lick Gbservatory to 
Wallal, Western Australia, for the solar eclipse of last 
September, have now come to hand, and that both re 
port in favor of the Einstein shift of starlight. In 
f stars measured was very 


each case the number « 
large—exceeding SO—the magnitudes being between the 


seventh and the tenth. From this it is evident that 
the exposures were comparatively long, and that con 
sequently there would be considerable extension of the 


corona on the plates, which would obliterate the stars 
neurest the sun. The measures, however, were suf 
ficiently exact to give a decisive result, using the more 
distant stars. Professors Campbell and Trumpler meas 
ured all their plates in duplicate; the values for the 
shift at the limb of the sun deduced from the individual 
plates ranged from 1.59 inches to 1.86 inches, the 
mean of all being 1.74 inches, which is only 0.01 inch 
less than Einstein’s predicted value 

As Professor Campbell is well known to have been 
in no sense predisposed in favor of Einstein’s theory 
this result, combined with that of Professor Chant 
and the mean of the Principal and Sobral results in 
the 1919 eclipse, will probably be regarded as setting 
the question at rest. 
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One Law Versus Forty-Kight 


The Practicability and the Necessity of Uniform Motor- Vehicle Legislation in All the States 





HEN one enters Connecticut over any 
major highway, one meets a sign- 





as the proverbial house, but that 
looks much bigger when first it 
pf bursts upon the eye. “You are en- 

tering Connecticut,” says the sign; 
Wi i and it proceeds to catalog the major 
points of the Nutmeg State traffic 
law. Speed limits, regulations for passing trolleys, the 
sort of locality that defines the zones in which slower 
speed is exacted—all important points on which Connec- 
ticut rules do or may differ from those of other States, 
are here epitomized for the benefit of visiting and home- 
coming motorists. Other States employ the same idea; 


| board that may not be quite as big 








we mention Connecticut merely because it is the most 
familiar example of those which we might cite. 
Pennsylvania practice typifies another way in which 
it is possible to aid drivers from across the State line 
in their contact with the law, while at the same time 
making it vastly easier for home motorists to conduct 
themselves according to the proprieties. In this State 
there is but one lower speed limit—fifteen miles per 
hour. It applies in all cities, towns, villages and cross- 
roads aggregations of houses, regardless of whether the 
place be incorporated or whether the houses average 
99 or 101 feet apart. It applies equally at points on 
the open road made dangerous by rail or road cross- 
ings, curves, grades, etc. Wherever it applies, the law 
instructs the State Highway Commission to erect signs 
plainly warring the motorist of the restriction; and 
where the restricted zone runs through a 


By the SCIENTIFIC AMERICAN Staff 


ance. Strictly speaking, of course, this is true. But 
a careful study of the little books in which the various 
States have put up their traffic laws for the use of the 
consumer leaves us quite cold over the practical possi- 
bilities of learning to drive legally and conventionally 
therefrom. 

All these codes necessarily contain a lot of matter 
about licenses for home cars and home drivers. This 
section is of interest to the man who is buying or sell- 
ing a car, and to the visitor who contemplates so long 
a stay that he may subject himself to the necessity of 
registering his car, himself, or both. But it has no 
bearing whatever upon the more urgent question of 
how to drive legally and safely. 

What are the speed limits? Where do the lower 
limits apply? Does one give the right-of-way to the 
car on one’s right, or does the State fail to prescribe 
a rule here? Does the car on the main road specifically 
have the right-of-way over one emerging from a private 
way, or does the State again leave this to the drivers 
to settle anew on each encounter? How shall one be- 
have in the presence of a standing trolley? Are the 
headlights which you brought with you legal in this 
State? Will you be required to add a mirror, or some 
other article of equipment which is not demanded by 
your own State? Is the visibility of your rear license 
plate up to the mark, or must you purchase a new tail- 
light assembly? May you, if the weather calls for them, 
mount tire chains once for ail, or must you remove 
them when you come to a cleared paved road? Shall 
you dim for approaching traffic; or will this be re 


these acts are usually arranged in chronological order 
of passage in the little booklet prepared for the public 
convenience. Indeed, how else can they be presented? 
Other States, some ten years ago more or less, passed 

a general traflic act, designed to be a complete and 
self-contained whole. Maybe it was and maybe it 
wasn't, at the time; in either event, it is perfectly cer- 
tain that it wasn’t, now. Increasing traffic, changing 
conditions, changing outlook upon the questions of 
policy involved in automobile licensing and traffic reg- 
ulation, have all forced frequent amendments and addi- 
tions—the one idea that runs through the series being 
simply to keep the code up to date. The earlier and 
the simpler amendments can be, and often are, actually 
applied to the original text by the compositor, the 
wording of the law being changed as provided by the 
amendment, or the new clause being inserted at the 
point where it claims to belong. But usually the later 
amendments post-date the pamphlet itself, and are car- 
ried on pages inserted in the back, or even in separate 
leaflets. Moreover, in numerous cases the “amendment” 
is really a lengthy added section, of large and mis- 
cellaneous import, which at best can only be grafted 
on to the original act, at a point where its connection 
is not particularly obvious; and which at worst is 
published in a separate leaflet, with nothing in the 
original pamphlet to indicate that the act as there 
printed has been enlarged. Usually such a large modi- 
fication of the traffic act as is contemplated by these 
remarks is given a separate legislative title as Chapter 
Umpty-Ump of the laws of Nineteen-Blankety-Blank ; 
and it is then printed as such, with no 





attempt whatever to correlate it with the 





village, or for any other reason is of con- 
siderable length, the law is equally man- 
datory that its termination as well as its 
beginning is indicated, One who drives in 
Pennsylvania comes to know and to watch 
for the welcome “End of Limit” sign 
which jeaves him free from all doubt as 
to just where it is proper to resume speed 

Pennsylvania’s procedure is ideal in 


he drives. 


related matter in the original law. 


AST month we carried the opening article of a series upon the legal and The result of all this is to make the 
physical problems created by the growth of the automobile to its 
preseni place in the national life and the national consciousness. We 

gave an analysis, the burden of which was to show that the most immedi- 
ate attention requires to be given the problem of making the motorist ac- 
quainted with the laws of his own state, and of the states through which 
This month we try to show that, so long as they remain in 


printed pamphlet practically unusable in 
the absence of an index. This throws, or 
should throw, something like half the 
States out of court on the claim that they 
have put their traffic codes in the hands 
of the public. For we do not exaggerate 
when we say that in most of the unin- 


more ways than one. Not alone is one . ; . . 7 4 “a a ‘ e 
advised of the location of restricted zones, their ee diverse and be ep oe — it ts net going fo —— dexed pamphlets (and some of the in- 
and enabled to know with a minimum of to do this effectively; and that therefore the necessary relief is to be foun dexed ones, for that matter), the only 


effort what the restrictions are; one is 
bevond this assured thet, in the absence 
of these sign: the State code applies. 
Local regulations conflicting with the 
State laws are explicitly barred; and the 
presence of the local rules in the State 
code makes this prohibition effective. But 





only in the direction of standardizing the laws of the individual states 
around a single formula applicable in all states. 
in the March or another early number, we shall pass from destructive to to read the text until you come to it. 
constructive criticism, suggesting some of the means whereby uniformity 
may be attained, and some of the provisions which a uniform motor code 
proposed for adoption by all states should have.—THE Eprror. 


With the next article, 


way to fing a given item, be it speed laws, 
headlight provisions or what you will, is 


Even in doing this, there is a large haz- 
ard. It is a conscientious reader indeed 
who will take in every word, and not 
assume, after having read the opening 














portions of a paragraph on, say, the per- 





not everywhere is it thus. Of the 40 
States for which information is on hand 
permit—sometimes in so 


as we write, no less than 21 

many words and sometimes through failure to prohibit 
it—the setting up by local jurisdiction of speed limits 
and other traffie laws, without reference to the degree 
of contradiction which may exist between these and 
the State-wide code. Nor is it by any means the case 
that all such States require locally restricted areas to 
be posted. 

Now, of course, we have with us always the good old 
Anglo-Saxon common law; so that, if you go into a 
strange State and set up ignorance of the statute as 
an excuse for its violation, the magistrate may very 
properly tell you that he isn’t interested in your ignor- 
ance of the law. But as indicated in the previous 
article of this series, and by the very practices cited 
in the cases of Connecticut and Pennsylvania, we are 
today going through a process of quiet unwritten modi- 
fication of this principle of law, which places upon the 
agencies of Government some degree of responsibility 
for broadcasting the previsions of our more com- 
plex enactments. This is the more so when, as with 
most of the traffic laws, the statute defines, not crime 
as against innocence, but conventional behavior as 
against mere unconventional acts which are not in 
themselves criminal. So if you plead ignorance of the 
traffic law, even in your home State, the magistrate 
is not likely to tell vou that you are chargeable, willy- 
nilly, with knowledge thereof. What he is very likely 
to tell you, however, is that the State has gone to con- 
siderable expense to print, in convenient booklet form, 
all its laws governing motor vehicles; that this booklet 
has been available for your examination without cost 
or inconvenience to you: and that under these circum- 
stances you are alone responsible for your own ignor- 


garded as admission that your bright lights are too 
bright, or will it be taken as driving without adequate 
light, er will your very ability to dim and brighten your 
lamps from the driver’s seat be in itself a violation? 

These and numerous other points will come specif- 
ically into the mind of every conscientious motorist 
every time he crosses a State line. Many of them will 
even bother the home driver to some extent, so that he 
must check up on them from time to time. In this 
situation, given physical possession of the official book- 
let of motor laws to start with, the next thought in 
any rational mind is of an index. 

Well: of 40 motor-law pamphlets and booklets from 
40 States, 20 have indices, Three others have running 
heads throughout the text, on a basis that makes them 
of material aid to the eye that is searching for the 
speed limit or the reciprocity period. The remaining 
17 lack any pretense at index or other guide. Of these, 
one contains more than 16,000 words, according to our 
rather practiced calculation; and numerous others run 
above 10,000. Is it rational to ask the man who wants 
to know whether he may pass a standing street car to 
read through the equivalent of five to eight solid pages 
of the Screntiric AMERICAN in search of the informa- 
tion? We might answer with a categorical negative; 
but we will not be even so rash as this. We will say 
only that it depends upon the character of the text in 
question. 

Some States have well-modified motor codes. Others 
—to put it mildly—-haven’t. There is every reason why 
the latter, rather than the former, should be the case. 
Sometimes the motor code consists of a series of iso- 
lated acts, passed from time to time when a gap in the 
existing laws became evident. When this is the case, 


missible weight of motor trucks, that it 
doesn’t contain what he is looking for. In more than 
one instance we searched quite honestly, but using this 
technique, for a specific item, without success; only to 
run on it later in looking for something else. Driver’s 
age-limits and reciprocity periods seem peculiarly prone 
to getting tucked away as a subsidiary clause of some 
section having no apparent connection with these points. 
One or two crowning bits of stupidity demand special 
mention. Pennsylvania, as we have implied, is a model 
State in its motor administration ; and its codified laws 
are admirably arranged—with no index, but with a very 
complete and effective series of running heads located 
in the extremely wide sidemargins. This pamphlet 
lacks a title page, the text beginning right on what 
would be the front cover. In the brief title at the head 
of this page one fails to find the name of the State. 
One scans the preamble, the enacting clauses, ete., with 
the certainty that somewhere there must be reference 
to the legislature of the sovereign State of So-and-So. 
But no; so one turns to the last page—and again one 
is fooled. There is the Governor’s signature, in fac- 
simile, large as life; but even under it there is no line 
indicating of what State he is chief executive. It is 
a solemn and sacred fact that in this entire book, from 
first word to last, the name “Pennsylvania” does not 
once occur. The Act does not even carry a date-line 
from Harrisburg as an indirect clue. If you didn’t 
know to what State Mr. Gifford Pinchot pertains, or 
if he chanced te have a trick signature that nobody 
could read, it would not be pessible to identify this law 
as that of Pennsylvania. 
New Jersey has a marvelous Commissioner, so good 
that he has survived numerous changes of administra- 
(Continued on page 140) 
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RACE of head hunters with Jewish features has 

been discovered by Captain Frank Hurley, ex- 
plorer, 250 miles up the Fly River, at Lake Murray, 
in the large island of Papua. The new race was dis- 
covered last February and called “Sambios,” because 
of their habit of calling out “Sambio” and waving 
their paddies in friendly fashion on approach. This 
deception almost cost the lives of the explorer and the 
white men with him. They were lured into an ambush 
by the tribesmen on their first visit ashore, but 
escaped in a hail of poison arrows. Friendly relations 
were finally established by trading tin boxes and other 
empty metal containers for native products. The 
Sambios had never seen metal before and did all of 
their boiling in stone or bamboo, so that they ulti- 


SCIENTIFIC AMERICAN 


3 


Z 





mately accepted the explorers’ friendship as of more 
lasting value than their heads. 

Our views, taken from Captain Hurley’s collection, 
are as follows: (1) The Motuan village of Elavala, 
which is built out in the water, off a small island. 
Doubtless the Motuans built their homes in this fash- 
ion to render them impregnable to attack from hostile 
land tribes. (2) At the remote end of the great Kau 
Ravi, which is shown in another view (3), are these 
grotesque objects called Kopiravi. These were held in 
great dread excepting by the ancient chiefs who were 
high priests. These objects, symbolizing crocodiles, 
were regarded as gods. Victims were placed in these 
Kopiravi, after having their arms and legs broken to 
prevent escape. The body the next morning was cut 


97 


up and seasoned with cocoanut for boiling. (3) En- 


trance to the great Kau Ravi. This large structure 
functions as a parliament house, cathedral, 
and club-house. It is 75 feet high and 400 feet 
Only the warriors are permitted to enter, and death 
is the penalty for female transgressors. The interior 
is divided into dens in which are shrines containing 
the skulls of victims that have been killed and eaten. 
(4) The taboo goblins of Urma. The taboo gobiins are 
regarded as sacred spirits. (5) Main street of Mailu 
village, southeast Papua. These remarkable people are 
a maritime race, carrying on their trading by sea. 
Their canoes are seafaring craft, capable of carrying 
up to fifteen tons. (Photos, Copyright, Captain Frank 
Hurley.) 
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SNAPSHOTS OF THE “SAMBIO” HEAD HUNTERS OF NEW GUINEA 
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Apparatus for lowering thermometers into deep 
wells 


- 


JN THESE troubled times it takes a start- 
. ling eruption of a M Etna or a disas- 
j | trous earthquake to remind us that we 
j | are living in a world unfinished physically 
onal | as well as politically What the swarm- 
———————4 ing humans on the earth’s surface would 
see if they eould gaze a little way beneath their feet 
would give many of them a thrilling moment of sur- 
prise We ordinarily carry around with us the idea 
that the earth is a great solid globe, probably rather 
hot in the interior. But if we should picture to our 
selves a steel cannon ball, heated in an intense flame 
until it was far more than white hot and then sent 
whirling on its way cevered only with the thinnest 
of thin films of chalky dust, we should probably have 
nu much more accurate idea of what sort of home we 
inhabit It is generally accepted that the earth’s in- 
terior has a density as great as or greater than that of 
steel and a temperature which would not only melt but 
even vaporize most metallic elements there if it were 
not for the immense pressure which keeps them in 
solid form. The outside lithosphere or shell of rock is 
itself burning hot except at the very surface, and men 
have already penetrated to depths where the heat is 
almost that of boiling water. 


Geothermic studies have been carried on in a more 
or less haphazard fashion for a good many years and 
a good deal of data has been accumulated. But it is 


only since the miners have eaten their way far down 
into the surface rocks and the oil-seekers bave sent 


their drills still deeper that the problem of determining 
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The Heat of the Earth 


Apparatus with Which Deep Temperatures Are Determined 
By Otto Wilson. 


the earth's heat has become of practical as well as 
scientific interest. The Federal and State geolagists 
have been busy in recent years in making observations 
and gathering data, and three years ago the U. S. 
Geological Survey published the first comprehensive 
account of geothermal conditions that has yet appeared. 
This survey includes for the most part the observations 
of geologists made in mines and wells, but many of the 
figures are admittedly of questionable significance as 
they were obtained from temperature-observations of 
flows of water whose depth of origin could not always 
be determined. <A careful rechecking of all these data 
and the gathering of many new records not only for 
the United States but for all the rest of the world as 
well by Mr. C. E. Van Orstrand, of the U. S. Geological 
Survey, is now in progress. 

One fact is conclusively shown by these studies, and 
that is that the rate at which the temperature of the 
earth’s erust increases with increasing depth varies 
widely for different parts of the earth. Some of these 
variations are obviously due to local causes. In the 
upper peninsula of Michigan, near the cold waters of 
Lake Superior, the deep copper mines of three to five 
thousand feet show temperatures at the bottom rang- 
ing from about 60 to 90 degrees Fahrenheit as com- 
pared with a mean annual surface temperature of 44 
degrees. This is a rate of increase, in general, of one 
degree in 120 to 140 feet or more, whereas in central 
or southern Michigan the rate is one degree for dif- 
ferences in depth ranging from 40 to 90 feet. In a 
broad belt of territory in the West which includes 
western Washington, Montana, South Dakota, and Ne- 
braska, the general region in which the hot springs 
and geysers are found, the earth becomes rapidly 
hotter with increasing depth. For the last two-named 
States the rate is about one degree Fahrenheit for 
each 20 to 40 feet of increased depth, and in Idaho, in 
regions of recent volcanic activity, observations of 
temperatures in wells have shown a rapid increase of 
about one degree for 10 to 20 feet. These local varia- 
tions make it difficult to arrive at generalizations on 
the subject of the average rate of increase in tempera- 
ture as we go deeper into the earth’s crust, but it 
seems to be fairly well established that the rate is 
considerably less in the older rocks than in the newer 
formations. 

















Steel tube for thermometer in wells where water is present. If the mercury bulb should come in con- 
tact with the water, the pressure would drive the fluid upward and the readings would be of no value 

















In the center is a plain brass rod 
mercury in the thermometers immediately above 


The wires keep it from swinging against the sides of the hole, which would disturb the 
The aluminum disks aid the operator to determine when the line has struck 


water 


Weight attached to the end of the line used in lowering thermometers into deep wells 

















Maximum-recording mercury thermometer used for measuring deep-well temperatures, with the tube 
in which it is placed 


The deepest hole which men have ever made in the 
earth was in West Virginia, where the Hope Natural 
Gas Company, under the direction of its vice-president, 
Mr. John LB. Corrin, of Pittsburgh, set out to explore 
the lower strata in a search for deeper oil and gas 
sands than any that had yet been reached in the State. 
They sent their drill down to a depth of 7579 feet, or 
just 341 feet short of a mile and a half, when a cave-in 
effectually stopped further operations. While they did 
not reach their objective the venture bore much fruit 
of scientific interest in the shape of minute fossils and 
temperature readings. Mr. Van Orstrand, equipped 
with specially devised thermometers, made regular tem- 
perature tests every 100 feet down to 2000 feet and 
every 250 feet thereafter, which he found to agree in 
the main with the records which he had previously 
taken in the world’s second deepest well, drilled by the 
same company in West Virginia in 1916-18. At a depth 
of 7500 feet, where the last temperature test was made, 
the thermometer registered 168.6 degrees Fahrenheit 
as compared with 53.3 degrees, the mean temperature 
at the surface. This is an average of 65 feet for each 
degree in increased temperature for the whole well, 
although the gain was not uniform all the way down. 
The rate in the second deepest well was about 70 feet, 
and others in West Virginia showed much the same 
temperature increase although in some of them as much 
as SO or 90 feet of added depth was “ecired to raise 
the temperature one degree. T owing figures 
show how hot were the rocks at var! ievels and how 
steadily the temperature rose: 


Depth Deg. F. Depth Deg. F. 
100 feet 53.7 4000 feet 104.7 
500 feet 59.9 4500 feet 111.6 
1000 feet 65.6 5000 feet 121.1 
1500 feet 71.8 5600 feet 133.1 
2000 feet 78.4 6000 feet 143.9 
2500 feet 86.0 6500 feet 154.5 
3000 feet 91.9 7000 feet 162.2 
3500 feet 97.6 7500 feet 168.6 


It is not altogether a simple matter to get these tem- 
peratures accurately when the depth reaches several 
thousand feet. Several different kinds of thermometers 
have been used, but for depths down to 3000 feet Mr. 
Van Orstrand has found that the electrical resistance 
thermometer is best for use in wells which are free from 
oil or water. For lowering this thermometer into the 

(Continued on page 143) 

















The inconspicuous opening of the world’s deepest 
well, with a thermometer waiting to be lowered in 


i? 


| 


FEBRUARY, 1924 


Flivvers of the Air That Approach 100 Miles 
Per Gallon 

HE recent competition for small motor-driven 

gliders or light airplanes at Lympne resulted in 
some wonderful performances, and definitely marks a 
new trend of design which must ultimately produce a 
type of aircraft which in its relation to ordinary air- 
craft will be analagous to the position of the cyclecar 
in the automobile world. The conditions of the com- 
petition limited the size of engine used to Th0 e.c. ca- 
pacity roughly equivalent to six horsepower, the chief 
prize being awarded to the machine accomplishing the 
greatest distance on one gallon of any standard fuel. 
Subsidiary prizes were awarded for speed, altitude and 
for greatest distance flown irrespective of fuel con- 
sumption. Although the possibility of flying with en- 
zines of very low power has been recognized for some 
considerable time, and especially so since the progress 
uchieved in the design and use of gliders, there has 
always existed an impression that machines of this 
class would be extremely fair weather craft, demand- 
ing more rather than less skill in piloting. The out- 
standing feature of the Lympne competition was the 
excellent behavior of most of the machines in ex- 
tremely bad weather, which gave no indication of lack 
of power or control. The course was 12% miles in 
length and roughly triangular in shape, the latter cir- 
cumstance definitely precluding the possibility of any 
assistance being rendered by favorable winds. Further, 
the term motor-glider which has been generally applied, 
has suggested that the flights of the machines would 
be in the nature of motor-assisted glides in which 
soaring against the rising current would play an im- 
portant part. When it is considered, however, that the 
absence of any means of restarting after the engine 
had stopped in the air would necessitate its being kept 
running during the period of soaring, which would 
necessarily be at a slow rate of forward speed, it will 
be seen that this maneuver would detract from rather 
than add to the miles per gallon flown. Actually the 
machines flown at Lympne, as will be seen by the 
accompanying illustrations, were miniature airplanes 
possessing a remarkably high performance, and which 
moreover Was not obtained at the expense of structural 
strength, most of the machines conforming to the reg- 
ulations regarding factors of safety, etc. The ma- 
chines accomplishing the greatest distance per gallon 
of fuel were the “Wren” and “A, N. E. C.” monoplanes, 
which tied with the excellent 


SCIENTIFIC AMERICAN 





in other words means that the 
resistance of the wing in flight 
is only one-twenty-second of 
the weight lifted. Unfortu- 
nately, the addition of a body 
reduces the lift-to-drag ratio 
of the complete machine, to an 
extent dependent on the de- 
gree of streamline effect ob- 
tained. Thus it is quite pos- 
sible that although the wing 














alone may possess a high L/D A, N, E. C. monoplane with six-horsepower engine, which flew 87.5 miles on a 
ratio, that of the complete ma- gallon of fuel, won the altitude prize with 14,400 feet, and came second in the 


chine, due to a badly shaped 
body may be quite indifferent. 
In the case of the “A. N. B.C.” monoplane, the L/D of 
the complete machine is staied to be 16 to 1. There- 
fore, as its weight loaded with pilot is 465 pounds, the 
thrust necessary to maintain horizontal flight at the 
speed at which this L/D occurs, is 1/16th of 465 — 29 
pounds. It will thus be seen that as the resistance of a 
machine is reduced the reserve power available is in- 
creased. This reduction of resistance may be obtained 
by very careful detail design in which there is a mini- 


speed contest with a mark of 74 miles per hour 


speed, which at once reduces one of the chief risks of 
flying, and further permits landings to be mude in 
small spaces. It must be admitted, however, that eon 
siderable progress in stability and control must still be 
made before these machines can come into anything 
like general use. This, of course, is a matter of time 
For the immediate present these machines have a very 
great value for the preliminary training of pilots and 
for economical full-scale experimental work. To a 


lesser extent they will also be 











available as private touring 


machines and for’ sporting 


purposes, 


Lichens—Impossible 


Plants 
MONG the most singular 
4 and inexplicuble of or 


ganisms are these known to 
botanists as lichens. A lichen 
is not an organism or species 


in the same sense that we use 





the word in referring to other 





The Wren monoplane which shared the laurels with the A. N. E. C. 


mum of exposed wires, fittings, ete., or by the produc- 
tion of improved wing forms. The latter point indi- 
cates a direction in which these light planes will be of 
in wense value, in enabling experimental wings and the 
effect of various controlling arrangements to be tried 
out in flight at low cost, affording an invaluable check 
on wind tunnel model experiments, 

The Parnall “Pixie,” which won the speed contest, 
had a top speed of about 90 miles per hour, two laps 





figure of 87.5 miles per gallon. 
The former is a cantilever 
monoplane with the landing 
wheels partly enclosed in the 
hody, the power plant being 
a diminutive motorcycle en- 
gine of three horsepower, driv- 
ing an airscrew three feet six 
inches in diameter, direct. It 
possesses a top speed of about 
55 miles per hour, and was 
flown during the competition 
in very rough weather. It 
was computed that on a fairly 














calm day this plane would fly 
for 110 miles on one gallon of 
fuel. The “A. N. E. C.” mono- 
plane with a six-horsepower engine gave a_ really 
astonishing performance. Apart from its low fuel con- 
sumption, its top speed was in the neighborhood of 80 
miles per hour and its best climb during the week was 
14.400 feet in a little over the hour. Its ceiling; ¢. ¢e., 
the maximum altitude possible, was considered to be 
about 20,000 feet. This with an engine of 750 c.c. ca- 
pacity. The high efficiency shown must in this case be 
attributed to the’ wing section used, this being com- 
puted to possess a lift-to-drag ratio of 22 to 1. This 


The De Haviland six-horsepower monoplane driven by Capt. Broad 


having been flown at a speed of 82 miles per hour. 
Only one machine, the Gnosspelius “Gull,” departed 
from the tractor airscrew arrangement. In this ma- 
chine the engine was mounted on the wing immediately 
aft of the pilot, driving the twin propellers by means 
of chains. 

The controllability of the machines generally, was 
excellent, this being instanced by the fact that two 
were looped during the meeting. In this connection it 
was obvious that valuable lessons had been learned 

from the results of the glid- 











ing competition at Itford 
last year. 

It is also apparent that 
with careful design, par- 
ticularly in the reduction of 
resistance, it will be possible 
to construct a two-seater ma- 
chine with an engine of six 
horsepower, which will pos- 
sess a top speed of about 70 
miles per hour, a landing 
speed of 25 miles per hour 
and which can be housed in 
a space no greater than that 
afforded by the average pri- 
vate garage. These machines 








The Avro biplane, with 31-horsepower engine, which reached a height of 


13,850 feet 


possess the very valuable at- 
tribute of a low landing 
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plants or animals. A coconut 
erab or the tree on whose 
fruit it feeds, an apple tree or an ant,crawling on its 
trunk, each is a distinct species, a definite entity of 
more or less homegeneous structure with orguns and 
tissues of a common primary origin and a definite com- 
mon specific heredity. Each of the examples cited is 
the product of the union of a sperm and an egg cell 
from like parents and can come into being in no other 
way. 

It is true that some animals and many plants prop 
agate wholly or in some part parthenogenetically ; that 
is, without the fertilization of the egg, and that others 
increase in numbers through some form of somatie or 
cell division. But no matter what the exact method, 
it is impossible to have a coconut crab whose parents 
were anything but coconut crabs, or to get a cross be- 
tween a fern and a flowering plant, a liverwort and a 
moss, a Shark and a sardine, a bat and « bird, or even 
between two distinct mamials like a cat and a dog. 

Yet when we examine lichens we find an entirely 
different state of affairs. A lichen is composed of two‘ 
entirely unlike organisms, belonging to two entirely 
distinct and altogether different groups of plants. 
Biologically a lichen is therefore composed of and is 
the resultant of the interaction of two distinct and 
utterly unlike living organisms which go to make up 
its body. If we section a lichen and examine its anat- 
omy we find it to be made up of a fungus and an alga. 
The form and texture of most lichens is due to the 
fungus, filaments often being compacted at the surface 
to form a thick strong cortex, while from the lower 
surface they extend as rhizoids or otherwise simulate 
roots. 

The alga, on the other hand, is in nearly every case 
distributed in a layer within the body of the lichen, 
but much nearer the upper or outer surface, so that in 
section it forms a streak of bright green enmeshed in 
the white threads of the fungus. The fungus of a 
lichen, however, has the new duty of enveloping and 
protecting the alga so that the latter may increase in 
humber and perform more effectively the task of manu- 
facturing food for the fungus. A result of this is per- 
haps the reason for the development of the greatly 
varied and complex bodies of the higher lichens. The 
fungus supplies the alga with water and mineral salts 
and may also carry more or less of its carbon supply 
with it. The alga is protected in such a way that it 
is able to grow where it wouid be impossible to do so 
alone and its continued existence, through cel! division 
is assured. 

It is this strange association of two unlike organisms, 
: fungus as master living as a parasite or a saprophyte 
upon an enslaved alga, which gives rise to the anomal 
ous organisms called lichens, plants which differ 
markedly from either of their components.—4bstract 
from the Scientific Monthly for February, 1923, Article 
by A. W. Herre, Philippine Bureau of Science. 
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Lessons of the Japanese Karthquake 


Types of Construction which Survived and Recommendations for Reconstruction 


o_o TCL and reinforced concrete were the 
| ae structural victors of the Japanese dis- 
: aster. This, in sum, is the opinion of an 
iz engineer employed by one of the largest 
L American construction companies to make 

i study of the industrial buildings which 
had been erected by this. company prior to the great 
earthquake which made a shambles of Tokyo and 








Yokohama. 
In company with a Japanese architect, this American 
engineer made a very careful and thorough examination 


of a number of structures which remained standing, 
although in a somewhat 


A Resumé of Engineering Opinion 


up shearing stresses that were too severe for even the 
strongest materials to withstand. It would appear that 
some damage was received by interior walls made of 
gravel-reinforced concrete, but these are not serious 
enough to preclude repair of the buildings. 

Masonry piers suffered quite badly, especially on the 
middle floors of low four-story buildings. 

Practically all kinds of facing material failed. Tiles 
were the most resistant of materials of this class to 
damage and dislodgement. Next in the order of re 
sistance comes stucco; followed by granite, cut stone 
and terra cotta. Interior partitions made of hollow 


return to its original position, is specified and used, and 
provided that concrete made of carefully chosen ma- 
terials, properly mixed and carefully reinforced, is 
employed. 

As a result of these observations a number of in- 
teresting recommendations were submitted by the en- 
gineer on the ground. If Tokyo and Yokohama are 
rebuilt—and, of course, they will be rebuilt, for the 
Japanese certainly are not the sort of a people that 
will waste time in lamentation before setting to work 
to put their shambles in order—it is believed that all 
foundations should be of piles capped with reinforced 

concrete; or of isolated pier 





damaged condition. The 
most striking discovery was 
that practically none of th 
rreat steel columns used in 
these buildings Was per- 
uanently distorted That 
these members had been sub 
jected to violent flexions was 
it once obvious, for the mas- 
onry piers which had en 
closed them were very badly 
shattered, proving the lateral 
iwvement of the columns 
themselves Especiaily was 
this phenomenon noticeable 
in the second and _ third 
stories of the buildings, while 
he first and fourth had suf- 
fered relatively less 

These facts indicate very 
patently that the steel used 
vas both strong enough to 
withstand the normal dead 
load plus the live load super 
imposed by the earthquake 
movements, and that it had 
an elastic limit high enough 
to insure its full return t 
original position after an 
imount of lateral swaying 
which was at least sufficient 
o swing electric light globes 
suspended on two-foot cords 
against the ceilings and fra 
ture them 


That steel, brick and con 


erete are no positive insu! 
ance against destruction by 
earthquake shock unless 


properly designed and unless 
of good quality, is shown by 
the severe dam: that was 
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received by a larg 


lin as — 
steel-brick-concrete 


building 
of Japanese construction 
which was so badly damaged 
that it must be demolished 
In this case the steel was 
left by the earthquake with 
permanent distortions. An- 
other similar example is that 


ef a reinforced concrete 








spread footings; or of solid 
concrete mats without piles. 
These piles are in no case to 
be driven to hard pan or to 
“refusal.” In this manner 
full advantage is to be taken 
of the natural cushioning re- 
silience of the earth. For if 
the piles were driven to rock 
the full severity of the earth- 
quake shocks would, in the 
event of another earthquake 
(an event that is practically 
inevitable), be transmitted 
directly up through the piles 
to the building. For this 
reason it is advisable that 
deep basements should be 
avoided. 

Steel columns should be 
placed in a straight line in 
either direction so that at 
every panel there will be a 
maximum number of points 
of resistance. Moreover the 
sections of these columns 
should be as wide as possible 
in each direction and should 
be connected at each floor 
by as deep girders as head- 
room will permit. In this 
manner it is possible to avoid 
the use of knee braces. Riv- 
ets which are “in tension” 
should be carefully avoided, 
and instead, whenever pos- 
sible they should be used in 
such a position that they are 
“in shear.” 

If concrete is to maintain 
the splendid reputation for 
use in earthquake zones that 
has been awarded it by the 
gruelling tests of the Japan- 
ese catastrophe it is recom- 
mended that it be used only 
after careful screen analysis 
of the aggregates available, 
and the water content should 
be kept down to such a low 
minimum that the concrete 
‘an only just be worked into 








building built by the Fapan 
ese, which collapsed and 
killed 130 occupants. The 
wreck of this structure is 
thought to have been entirely 
owing to faulty construction 
Even allowing for such 
workmanship and design, steel and concrete did not 
whoily perfect score. It is doubtful if 
Nevertheless 


come out with a 
anything short of canvas tents would. 
its record is so good, and so much better than anything 
else that there is little doubt that it will be very 
largely used in the reconstruction which the Japanese 
are planning and which they are approaching in a 
truly scientific manner in an attempt to avoid making 
the same errors again. 

Even horizontal reinforced-concrete floor slabs re 
mained intact, or nearly so At the points where bays 
or sections of the parts of each building joined there 
were some minor cracks in the floor construction, but 
these were points where the several sections of the 
building vibrated independentiy of each other, setting 


A steel building in Tokyo which survived the recent earthquake without permanent damage. Although 
the right and left swaying motion set up stresses that sheared the outside walls in two corresponding 
systems of parallel fractures, the steel framework was strong and elastic enough to return to its original 
form after the last tremor. 


Demolition will be unnecessary in this case. 
crete withstood the earthquake shocks best 


tiles were utterly unable to withstand the crushing 
stresses caused by the lateral movement of the columns, 
and they fell in fragments. But partitions made of 
plaster on metal lath were not nearly so severely dam- 
aged. Still better behavior was given by partitions of 
concrete, while those of reinforced concrete fared best 
of all. Even in this material, however, there were some 
cases of shattering resulting from horizontal shearing, 
and this was most evident in the case of partitions 
made of slag concrete. 

Thus it is evident, judging from the experience of 
one large engineering construction firm, that steel and 
reinforced concrete are the materials best suited for 
construction in earthquake zones, provided that steel 
of proper strength and high enough elastic limit to 


Steel and reinforced con- 


the forms. It is believed 
that exterior piers around 
steel columns should be made 
of reinforced concrete, while 
interior columns and con- 
necting girders should be en- 
tirely covered with concrete 
reinforced very thoroughly, both around the columns 
and longitudinally. Solid reinforced-concrete walls 
should be used in the interior between columns as well 
as around elevator shafts, pipe shafts, and stair wells. 
Lastly, wherever possible, reinforced concrete walls 
should be built from basement to roof, with a minimum 
number of openings. 

It is an interesting and perhaps significant fact that 
the two most modern materials used for large industrial 
and public buildings, namely, steel and reinforced con- 
crete, should also prove to be the best adapted to sur- 
vival in a region wiiere it is necessary to float the 
foundation on resilient shock absorbers in order to 
avoid periodically complete destruction at Nature’s un- 
predictable whim. 


- —{- 
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The Continuous-Traffic Lift Bridge 

N order that bridge traffic may not be interrupted 

by the necessity of keeping a clearance great enough 
beneath it to permit the passage of water-craft, a new 
and unique type of bridge has been designed by Mr. 
A. A. Henderson, an engineer of Pittsburgh. This bridge 
does away with the alternative necessity of building 
a span at so great a height above the street-level that 
a costly and steep approach must be made. The bridge 
may be raised in the center with hydraulic jacks, per- 
mitting full clearance below for navigation during flood 
time and at the same time interposing only a low and 
temporary grade for the approach of bridge traffic. 
This bridge is not, at least not in the usual sense of 
the word, a lift-bridge. Rather is it designed to be 
raised only in time of high water, and then to be kept 
raised until the water subsides. 

With the center span and the adjacent ends of the 
shore spans raised there will be, of course, a gap at the 
shore ends of the latter. Ordinarily this gap will be 
surprisingly small, introducing no new feature not reg- 
ularly met with at the expansion joint of all large 
bridges. In the case of a specific bridge of this type 
which was designed for the Allegheny River at Pitts- 
burgh, having a center span of 410 feet and two shore 
spans of 333 feet each, with a total lift of 14 feet this 
gap would be only three inches, and could be readily 
provided for. The gradient caused by the tilting of 
the two shore spans, with the jacks run up all the way, 
would in this case be 5.7 per cent. But a study of 
waterlevels at that point shows that there would be 
very few days in the year when the waterlevel in the 
river would be so high that the jacks would have to 
be fully run out. 

During 185 days of the year, corresponding to the 
period of low run-off the bridge would not have to be 
raised at all, while a full extension of the jacks would 
be required during only 3.9 days of the entire year. 

The jacks necessary to lift the total 
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cloth has broken through at 
the discolored places, of 
course rendering the gar- 
ments useless, 

The cause of this distress- 
ing phenomena is now re- 
vealed. The discovery was 
brought about through com- 
plaints made to the wet-wash 
laundries by customers, who 
had had the experience just 
mentioned with clothes that 
they had sent away to be 
washed. 

Chemical examination of 
the brownish spots disclosed 
the presence of sulfuric 
acid. While the chemists 
who made the tests are not 
prepared to formulate the 
exact chemical reaction that 
takes place, they believe that 
the acid is produced from 
the conversion of sulfur di- 
oxide (SO,) in the atmos- 
phere, into sulfuric acid 
(S,SO,) in the presence of 
the moisture in the wet gar- 
ment. The sulfur dioxide is 
eusily accounted for as a by-product from the con- 
sumption of poor grades of coal, the gas being conveyed 
by smoke coming from the chimneys, As further proof 
of the correctness of this explanation, it is worth noting 
that the trouble has been found to occur mainly on 
cloudy days, when there is a tendency for smoke to 
descend, Again, when garments come from the laundry 
already dried, ready to be ironed by the housewife, the 
stains are absent; for the laundries dry indoors, at Custleton, ten miles south of Albany, now under 

construction. The bridge will afford a 














New rail bridge across the Hudson below Albany, now under construction 


Cutting a Traffic Tangle With a $20,000,000 
Bridge 

HE awful bottleneck on the New York Central 

Railroad at Albany, where every pound of freight 

and every passenger between the West and New York 

or Boston have to pass over a very limited number of 


tracks, will be measurably relieved by the new bridge 





load, static and live, of 5600 tons would 
consist of plungers of 32-inch diameter 
working under a three or four-thousand 
pound per inch pressure delivered by an 
automatically controlled pump. In order -—— = 


connection between the West Shore and 
the New York Central lines, without pass 


210-007 Sam 339007 Bran 


a OUTIINE OF BRIDGE IN MiGnEST voerrion ey. & a fae 
aceon Ny, | ." Pe ing through the Albany station of the 
y, m ‘ a 
a \ latter road. Although actual work began 
2 & »+< 
—_Aeseny_ L oo — only a year ago last June, good progress 





that the ioad may not continue to rest 
on the water in the cylinders after the 
bridge is raised, four 20-inch follow-up 
screws are placed near the jacks so that 
the static load can be transferred to them. 

Similar hydraulic jacks are being used 
in the canal-boat lift at Les Fontenelles, <== £— 
France, on the Nuef-fossé Canal, where a 
ram supports a weight of 800 tons on a 
diameter of six feet six inches with a 
a run-out of 48 feet. 

In order to provide for the transyerse 
and longitudinal forces of wind, ete., it 
will be necessary to have short, steel 
guide-towers at the ends of the two piers, so designed 
and constructed as to form a component part of them. 





Bad Coal Ruins Family Wash 
OME housewives, mainly those living in large cities, 
S recently had the unpleasant experience of having 
laundry ruined that had been hung out to dry. Silk 
shirts or dainty underthings have shown brownish 
stains, and frequently, on ironing the garments, the 


Hydraulic lift-bridge proposed for rivers with a full spring stage of water, to 
permit passage of boats without interrupting traffic or requiring a bridge of in cats, young foxes, wolves, 








ai F =) has been made, as our picture shows. The 
fi i a} completed bridge will be higher than the 
. ee: Poughkeepsie span and longer than the 
Brooklyn Bridge. 





——— * —— — sie AA Dog Distemper 
f SS i is an acute highly con- 
tagious disease, presenting symptoms 
somewhat analogous to measies in man. 
While some have regarded it as specific 
for the dog, others consider that it occurs 
jackals, 








Ls reer 








hyenas, and even monkeys. From its 

contagiosity it is certain that the cause 
is a microbe of some kind, which, however, has hitherte 
not been unmasked. Indeed, there is very little real 
scientific knowledge extant on the disease This is 
in part, at any rate, due to the fact that what veter 
inary surgeons and the laity call distemper is almost 


excessive clearance 


Ninety-Eight Tons of Steel in One Piece 
lik; heaviest, as well as the longest, steel bridge 
girder ever used in bridge construction in America, 
was recently swung into place over the Mississippi 
river at Rock Island, Illinois. This steel monster is 
114 feet long and weighs 98 tons. Its removal from 
the foundry where it was fabricated required the use 
of four flat cars and it is said to be the maximum At present the concept of “distemper” is entirely 
weight that any foundry could produce in one piece. clinical. Thus, one finds descriptions in the literaturs 
The girder spans a slough of catarrhal, gastric, nervous, and exanthematic types 


certainiy not one but several diseases, That. one of 
these is the specific disease is, however, very probable 





— 








of the Mississippi river and of the disease. There is a great body of evidence to 
forms the last link in a new Show that one attack of the malady confers a durable 
bridge designed to carry 
traffic at this point for the 
next 50 years. At this point, 
traffic is heavy and the move- 
$ ment between trains is short. 
_ we The ordinary expedient of many researches on the probable cause, and from the 
time of Semmer (1875) down to the present, every 


immunity on the survivor. The disease occurs in all 
countries and was apparently known, in antiquity, On 
the other hand, there is a tradition——it is little more 

that distemper was introduced into Europe from South 
America in the seventeenth century. There have been 














diverting traffic to a tem- 
porary track could not be known type of microbe has been incriminated. 

made use of. The old super- Many have believed that Carré came nearest the 
truth with the idea that the causa morbi is an invisible 
microbe which can traverse bacterial filters. With fil 
trates obtained from nasul secretions he obtained lethal 
effects which were claimed to be identical with true 
distemper, and he regarded the visible bacteria found 
by others as secondary invaders, 

This view is largely accepted without criticism It 
may be pointed out, however, that Carré’s work, which 
is not given in any great detail, has been adversely 
criticised by Galli-Valerio, and especially by Kreganow. 
Filter-passers have been suggested or proved for a num- 
ber of pathological conditions. They are highly in- 
fectious, invisible, filterable, and non-cultivable. They 
probably constitute a new group of living things, which, 
if discovered in the case of distemper, may throw a 





structure was removed and 
the new one erected with- 
out interfering with regular 
railroad traffic to any con- 
siderable degree. One track 
was taken out of service dur- 
ing the day but was in ser- 
vice again when the working 
day was over. 

The completion of this 
bridge, which is expected to 
progress rapidly, will make 
possible greater electric 
power, as the new type of 
bridge will give full power 








Placing a 98-ton girder near Rock Island, IIl. 


to the stream current. light on many unknown causes of disease in man. 























A bed of seedlings at the Arboretum 














(memes |L1I idea of botanical garden is rather old. 
Vg y We had “physic gar in England and 
] “Friend Bartram’s n” in Philadel 
| phia before the beginning of the nine 
| _—_ } teenth « ! nd in that century were 
— — developed macnificent botanical gardens 
Key n New York, in Jay in (Ceylon, and in many 

iD s of Enrope it remained for the 
\ ‘ t Jas iin, Mass... to do away 
i ss gree! ses, the invention of Sir Joseph 
Pa { dener of ¢ atsworth, the superb estate of 
the Duke Devonshire The botanicul gardens re 
erre uurse, have tree is a part of their edu 
ition n cientifie exhibits, but it is only purt of 

( i ‘ il for the Arnold Arboretum to 
evelo! nique of 5000 varieties of trees 
I i in ine of specimens which one 
in level ermined Chis unrivalled 
ollection he creation of one raan, Dr. Charles 8S 
Siiry tine ul ‘ listinction of being the 
' lire if n inst m whi has flourished 
init ( I reinen for ove! 4) vyeurs for he be 
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ym sugar maple which Dr. Sargent planted 
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directorat rhis matter is very important as it shows 
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never starting any reforestation. The newspapers and 
nugazines are the greatest active eneniles of trees for 
aws of the pulp grinders seem to have 
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A Museum in the Open Air 


The Display of Trees and Woody Plants at the Arnold Arboretum 


By A. A. Hopkins 


Sargent made Director in 1873 and the Ar- 
will remain as the undying memorial to the 
a true scientist who has had the rare oppor- 
his life work crowned with entire suc- 
Besides his work of raising considerably over a 
Dr. Sargent’s own gifts of money, 
photographs and herbarium specimens have 
been princely. He has attracted students of trees from 
the world and a group of Chinese students 
studying trees is not an infrequent sight. The museum 
contains the administrative the library 
and collection of photographs also can accommodate a 
herbarium of 1,000,000 steel and one 
of our engravings shows the bulk of 30,000 specimens 
as a result of an expedition to Formosa and 
1917-1918. 


Dr. 
boretum 
efforts of 


was 


tunity to see 
cess 
million dollars, 


books, 

all over 
which offices, 
sheets in 


cases 


obtained 
Korea in 


(Arrangements were early completed with the City 
of Loston by which the Arboretum was fused with the 
Park System for a period of 1000 years, the longest 
contract of this nature of which we have ever heard. 
The city polices the Arboretum, takes care of the 
roads and walks and releases the institution from all 
taxes and the people in return are free to wander at 
will from sunrise to sunset every day in the year. The 
opening and closing hours are regulated not by man 
but by the sun At the time that the 


tion of shrubs near one of the entrances in which the 
species of each genus are planted together for the in- 
struction of visitors who may wish to use a shrub for 
some special purpose; other collections of shrubs are 
planted in connection with the trees to which they are 
related and in less conspicuous positions are arranged 
for trial and study. The library contains over 30,000 
bound volumes and an immense collection of pamphlets. 

The Arboretum has stood as a great model and the 
Federal Government and many of the States have 
caused the planting of hundreds of thousands of trees 
based on the advice of the Director after actual experi- 
ence in propagation of trees in a rather trying climate. 
Dr. Sargent called the writer’s attention to a few facts 
which are not generally known. One of these is that 
no trees which grow south of the equator will grow in 
the Arboretum and that no oak, fir, beech, pine, poplar, 
hemlock, magnolia, birch or linden grows natively south 
of the equator. 
in tall 
procera of 


He also said that we have no monopoly 

as our engraving shows. The Juniperus 
Africa certainly with our great 
junipers in height, and are a great source of the pencil 


trees 


compare 





arrangement was made with the trustees 


of the James Arnold estate, the univer- 
sity undertook to grow in the Arboretum 
every tree and shrub able to support in 
the open ground the climate of New 
England. Nobody knew at the time what 
this involved, as tree developing was in 
its infancy. It was necessary to find 
out what trees would grow out in Ja- 
maica Plain and expeditions were sent 
all over the world to secure specimens 
to try out. The Arboretum was more 
than a garden of living plants; it was 


a great outdoor laboratory to increase 
the knowledge of trees in every possible 
the world. Expert 


gardening was 


way in all parts of 





udvice as to landscape 


obtained from that master landscape 
gardener, Frederick L. Olmstead. 
From other botanic gardens the Ar- 


boretum differs in its restricted 
for it is intended only for the study and 


purpose, 








lumber, and the Taiwania cryptomerioides from For- 
mosa grow to a height of 250 feet and are the tallest 
trees in Europe or Asia. The specimen shown is only 
190 feet high and is still growing. An- 

i | other fact which Dr. Sargent brought 

out was that trees which grow in the 

Andes within 50 feet of eternal snow 


are not hardy in New England. 
Dr. Sargent has been a most powerful 


influence in scientific forestry in this 


country and it was a great treat to sit 
at his feet if only for a few hours. 
The best advice we can give is when 


visiting Boston be sure to spend a few 
days or at least a day at this great 
museum in the open air where study is 
made elaborate 
labels and 
infinite. 


easy by an 
and guide 
material for study is 


system of 


books where the 


Educating Workmen to Accident 


Prevention 
N interesting scheme for the preven- 
4 tion of accidents by an adequate 
education of workmen has been devised 
by the German Syndicate of Civil En- 








cultivation of woody plants. Other pub- 


: ‘ ; Taiwania 

lic arboreta are parts of general botanic Formas 
vsardens and so sometimes suffer from 30 
the want of exclusive attention. In 


many countries individuals have planted 


collections of trees, but such collections 

have lacked scientific control and permanency, and 
sooner or later such collections disappear without 
leaving behind them any great addition to knowl- 


edge. It has been left to Harvard to establish the first 
garden which is exclusively an arboretum and which 
has the size and the promise of permanency necessary 
field. 

As a museum of living plants the Arboretum occupies 
in West Roxbury 250 rolling hills, narrow 
valleys and broad Natural woods of great 
and interest cover a part of and 
among these woods the collections have been planted 
in natural groups of genera which are easily reached 
by grass-covered paths leading from the drives main- 
tained by the City of Boston. There is a special collec- 


for success in its 


acres of 
meadow. 
these 


heauty icres, 


eryptomerioides, of 
reaching a 
feet 
The tallest tree of Europe 
or Asia 


gineering Overatives. An energetic cam- 
of paign was started at the beginning of 
this year, consisting of the publication, 
in each issue of the official organ of the 


height 


Syndicate, of a set of instructive pic- 
tures illustrating, on the basis of acci- 
dents having actually happened, the main dangers 
workmen have to guard against. Without resorting to 


any detailed and tedious description, striking pictures 
which at a glance bring home to the most 
unsophisticated mind, what it is all about, explanatory 
notes being as concise as possible and reduced to the 
very minimum. 

the 
behavior 


“ure chosen 


A set of three drawings is given in 
first of which shows the dangerous 

liable to result in accident, while 
the second illustrates the accident as it actually occurs, 
and the third, the way of preventing it. In some cases, 
however, matters are so simple as to call only for two 
pictures—ligs. 1 and 2 being combined—or even for a 
single picture illustrating both the danger and its pre- 
vention. The series was introduced by two instructive 
preliminary diagrams illustrating the 


most cases, 


careless 





they require practically no attention 
tine the only element For trees 
to grow within the space of one man’s 


life make it a certainty that if proper 


planting is earried on that a forest 
tract may last fer hundreds of vears 
ind supply il ti wood necessary for 
building or industrial purposes 


Now © return to the Arboretum. 


The history quic kly told A 
citizen of Ne Bedford, Mass., left 
$100,000 for the promotion of agri- 
cultural or horticultural improve 
ments.” a splendid bequest Harvard 





University became interested and de- 
voted 2 large tract of land to the 
new enterprise, 125 acres in all and 





frequency of accidents with regard to 
the various parts of the human body 
and with regard to the various dis- 
tricts of the country respectively. 
Inasmuch as professional dangers, 
especially those of accidents in con- 
nection with actual duties, constitute 
an important factor in the sum of 
influences impairing the health of a 
nation and, accordingly, reducing its 
efficiency, any attempt such as the one 
above described should be heartily 
welcomed, the more so as most acci- 
dents, with a minimum of care, are 
avoidable. Similar posters have been 
used in the United States for many 








9) acres were added subsequently. 


Collection of 30,000 herbarium specimens made in Formosa and Korea during 1917-18 


years, 
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The Pasteurization of Milk 


HE general enforcement of pasteurization of milk 

is called for in the public interest, and there can 
be little doubt that, step by step, this will come into 
operation. It is the practical method of State 
regulation; and when carried out satisfactorily, it se- 
cures immediate safety against serious risks of infec- 
tion. For many years efforts to improve the sanitary 
conditions of the farm and the cow-barn have been 
made, but with results which are quite incommensurate 
with the expense involved. By dirt tests, bacterial 
counts, insistence on cooling of the milk at the farm, 
und allied measures, both the wholesale purchaser of 
the farmer’s milk and the sanitary authority can do 
much to increase its cleanliness; but pasteurization 
is the essential safeguard in the public interest. At- 
tacks on pasteurized milk are not scientifically justi- 
fied, and they involve, if successful, a continuance of 
the supply of infective milk, with the dangers at present 
associated with its consumption.—Abstract from article 
in Nature for Feb. 3, 1925. 


Motor-Driven “Big Wheels” 


Oregon 


most 


N the pine-clad plateaus of southern and 

northern California, where ground conditions are 
favorable, logging operators for many years have been 
using a unique method of yarding logs to_the railway 
known locally as the “big wheel system.” 4 
briefly, the method consists of*suspending or balancing 
the load of one or more logs from the axle of a pair 
of giant wooden or wheels eight to ten feet in 
diameter. The tongue, to which is ordinarily attached 
two or four horses, is adjustable in length, and extends 


spurs, 


steel 


several feet behind the axle. The “slip tongue” pro- 
vides the required leverage for raising the logs clear 
of the ground, and at the same time can be adjusted 


to keep the load in balance. 


The steadily increasing cost of horse feed coupled 
with the short radius of economical yarding with ani- 


mals, has led one operator to experiment with motor- 
wheels,” a picture of which appears 
will be noted that the applica- 
tion of the gasoline motor required the addition of 
two wheels in front to provide the suspension point 
formerly supplied by the animals and to offer a means 


“big 


propelled 


in this connection. It 


of steering the machine. 
The machine, which has not yet been named, con- 
sists of two big wheels 10 feet in diameter with 20-inch 


tread, together with two power-operated steering wheels 


six feet in diameter. The frame is built of I-beam 
structural steel with heavy steel castings. The big 
wheels are spaced nine feet eight inches from center 
to center and the inverted “U" axle has a ground 


six feet, the same clearance being secured 
wheels through the use of an 
automobile steering The machine ean straddle 
a five-foot log and lift it nearly a foot from the ground. 

A 9#-horsepower mounted on the upper part 
of the frame, where the gears, transmission and steer- 


clearance of 


between the steering 


device. 


motor, 


ing devices are also located, furnishes the power for 
both driving the machine and lifting the log. This 
power is transmitted to the big wheels through a 


specially designed transmission and gear and gives the 


following speeds with the engine turning 800 r.p.m.: 


low, 1.78 miles per hour; intermediate, 2.69 miles per 
hour: high, 5 miles per hour. 

The power is transmitted to the big wheels by an 
internal spur gear. <A jack-shaft receives the power 
through the gears from the engine, and in turn trans- 
mits it to the big wheels through two gears meshing 
with two internal bull gears seven feet in diameter, 


riveted to the rim and to the steel spokes. 


The log-lifting device is capable of lifting 20 tons 








ree a 








u*? . 


How the motor has usurped the place of the horse in 
big-wheel logging 
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with ease, and is so arranged that the entire power 
of the engine may be applied to it or released instantly 
in order that the log may be dropped when the ma- 
chine is going down hill and serve as a brake. The 
log hoist is also equipped with brakes, as is the ma- 
chine itself. The power of the engine is applied to 
the hoist shaft through gears, and two chains carried 
on drums on the ends of the shaft are attached to the 
choker and passed around the log. 

The load is then swung clear of the ground, if de- 
sired, or the rear ends of the logs are allowed to drag. 
The hoisting device locks until it is desired to lower or 
drop the load. The power is then transmitted to the 
big wheels and the machine moves forward. 


A Caterpillar Sprocket Wheel With Removable 
Teeth 
Ls machine has a caterpillar sprocket wheel 
made with removable that when it 
comes worn the teeth may be replaced without the 
necessity of jacking up the machine and removing the 
caterpillar units in order to remove the worn sprockets 
from the shafts and replace them with new ones. The 
center of the new wheel is not subject to wear, and 
therefore pemains in place when once installed. The 
teeth arghé sily changeable while all other parts in the 
eaterpiltar remain in place. 


teeth, so be- 


+ A second feature of the wheel is the provision of 
feots of teeth in two sizes—the first a small size for 
use when the chain is new, and the second a larger 


set to provide for the elongation of the chain through 
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COLOR DISK CUT 
GRADUATED OUT TO RECEIVE 
SCALE FOR A DISK OF AN- 
EXACT PF SECOND COLOR OTHER COLOR, 
TIONS ‘ch DISK WHICH CAN 
¢ COLORS BE MADE SMALLER 


USED OR LARGER BY 
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The psychologist’s color machine 


wear. One of the larger teeth with the extra thickness 
of the rim section affects the circumferential pitch and 
takes up the looseness of the worn chain. This greatly 
the useful life of the chain. 


Gliders 

IR Service Information Circular No. 444, published 

by the Chief of Air Service at Washington, states 
that the combination of air currents, and topography 
is the source of energy for gliding, but this energy is 
available in such varied and complicated combinations 
that it can not be studied in conjunction with the design 
of the glider. It should, however, be studied very care- 
fully previous to and during initial attempts at soaring 
in order to determine whether soaring will be prac- 
ticable over the regions selected and to determine the 
location of dangerous zones. 

Declivity and thermic currents will be used at first. 
Attempts to use the internal energy of the wind will 
be made later, perhaps when satisfactory automatic 
devices are developed to relieve the pilot of the burden 
of constant control operation which will be necessary. 

No one type of glider has decided superiority over 
the others. Biplanes have high aspect ratio and small 
over-all dimensions, but have high parasite resistance 
and some interference effect. 

Internally braced wings help to reduce head resist- 
ance, but high aspect ratio and rigidity are difficult to 
obtain and profile drag is high on thick wings. 

Tail-first types provide better protection for pilots 
and are otherwise as efficient as tail-aft types. 

In all cases the control should be more powerful than 
on airplanes. 

Gliders will have value in training pilots, as observa- 
tion posts, as targets, and their use in sport for soaring 


increases 
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Details of the caterpillar sprocket with removable 
teeth 


will yield knowledge of meteorology which will result 
in the more economical use of commercial airplanes 
Topographical requirements for declivity wind 
suitable for soaring are: A ridge of at least 200 feet 
in height with a length of one-half mile. The windward 


side should be straight or concave. Convexity should 
be avoided, for it will cause diverging air currents 
The windward slope should have a grade of not less 
than 10 degrees and not over 20 degrees. The wind- 


ward approaches should be clear of trees and brushes 
for at least one-half mile away, in order to give 
air flow near the-ground and a landing place 

Trees and brushes will wind 
make the landing speed relative to the ground grt 
This is the the glider in 
from a zone of moving air to still air will 
to drop very fast and lose lateral and longitudinal con- 
trol at the time they are most needed. 


sn ooth 


rood 
reduce velocity and 
“iter. 


passing 


tend 


more serious because 


one oft 


The back of the ridge should be as horizontal and 
clear of trees as possible to make landings easier. If 
the angle between the windward and leeward sides is 


greater than 15 degrees burble vortices may be present. 
Machine for Determining the Psychology of 
Color 

HROUGH the invention of a unique 

“two-way” color wheel, by Dr. E. B. 
the Department of Psychology of 
Pennsylvania, a problem which has defied the efforts 
for many | i 
generally known that the study 
color is important in many industrial fields, 
trades, the advertising fields, ete., and this newly 
fected device permits of delicate 
of color combinations and color effects. than 


differential, or 
[witmeyer, of 
the University of 


of scientists years has been solved It is 
of the psychology of 
the textile 
per- 
more determinations 
were ever 
before possible. 
One of the remarkable features of this 

that exceedingly fine adjustments of color relations can 
easily be made on a whirling while the machine 
is in motion. For example, a yellow disk is placed on 
the color wheel, and over this is partly blue 


machine is 


disk 


placed a 


disk. The two colors blend when the wheel revolves, 
and the proportions of each color can be shifted by the 
operator without removing the disks or stopping the 
machine, this work being done with the aid of an 
ingenious system of levers and cams. The various 
disks are cut out in such a shape that makes it an 
easy matter to move one within another. At the top 
of the machine is a graduated scale which automatically 
registers the exact proportions of the two colors as 


adjustments are made, 

Not only does this machine make all kinds of color- 
mixing an exact science, but it also makes psychological 
tests combinations and For 
example, in of advertising colors, 
commercial art work, colored posters, etc., 
can be used to determine the 
color for each subject, thus preventing errors as to the 
application of much bright combination 
with a darker color. srilliant colors like red, yellow 
and orange are often too liberally used in 
advertising, house decorating, and in other arts, 
new wheel is capable of predetermining 
proper colors and proportions of color in every case 

When in actual gray 
behind the whirling disk of the machine, and a box-like 
arrangement fits over the front, allowing for a varia- 
tion of lighting effects somewhat like those on the stage 
of a modern theater. By means of these lights and the 
disks of all the principal colors, many important facts 
relating to color are clearly demonstrated. 


of color values possible. 
literature in 
the 


proportions of 


causes 
machine 
correct 
too color in 
commercial 
and the 
color the 


use, a background is placed 
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The Blue Ribbon of the Atlantic 


Rapid Growth in Size and Speed of Turbine-Driven Ocean Liners 








hours and 2 minutes or less than 5 days. These records 


909 feet. This is due to the fact that the Cunard Com- 







































MUCH deplorable and unnecessary con- 
fusion was injected last year into the have never been surpassed on the Atlantic route, and pany removed the enormous bronze eagle with which 
question of the relative size and speed they were made with coal as fuel. This winter she is she was adorned, whose beak projected ten feet beyond 
of passenger ships, that we are writing being equipped for burning oil fuel, and it is probable the bow of the ship. In the following year (1914), 
this little story so as to place the exact that during the next season of 1924 she wili show an’ the Cunard Company added to their fleet the “Aqui- 
rl efore the readers of the ScreENTIFIC even finer performance. Her superiority in speed to tania,” 901 feet on deck by 97 feet beam and a displace- 
AMERICAN Our facts have been gathered from the the “Majestic” and “Leviathan” is due to her remark- ment of 53,176 tons on a maximum draft of 36 feet 
builders l pera s, naval architects, engineers, ably fine lines, and to the fact that with one-third less 3 inches. Her fastest trip to date was made to the 
’ log-books and the records of the companies of displacement, she has only a little less horsepower. eastward in 5 days 11 hours and 28 minutes, at an 
ine dual ship When the White Star Line decided to place two new’ average speed of 23.51 knots. Her fastest day’s run 
e table of silhouettes below is drawn to a common ships, the “Titanic” and “Olympic” in service, they was 602 miles, made on her first voyage to the west- 
sca le I } i be explained that the best all-day made no effort to match the speed of the “Mauretania,” ward, when she averaged for that day a speed of 24.32 
speed has bes ichieved somet <s to the eastward and and aimed rather at great size and comfort. The length knots with 62,000 horsepower. The “Aquitania” is 
metimes te e westward 1 th it was not always was raised from the 790 feet of the “Mauretania” to one deck less in height than the “Berengaria,” and 
made on the dav of the longest run 886 feet, the beam to 92 feet, 5 inches, and the dis- because of her lower freeboard and upper works, looks 
It is a curious fact. that though the largest of these placement to 538,500 tons. The turbine drive was her length more than the bigger ship. Like the “Lusi- 
hips is also the lates he built, the fastest of adopted only in part, the motive power consisting of two tania,” the “Aquitania” is equipped with Scotch boilers 
them. the “Mauretan wa he first to be built; and turbine engines each driving a wing propeller and a and quadruple screw Parsons turbines, and in common 
' oceans 4 " — eee denier 7 Average 7 
Length or — Draft Displacement SILHOL ETTES TO SAME SCALE OF SIX Fastest Speed for Best Single Best_ All- 
Deck coer in Tons FAMOUS LINERS Passage Whole Trip Jay’s Run day Speed 
- - “ 24.76 knots 609 miles 25.66 knots 
anes aden nies a se 2l Eastward Westward Eastward 
Eastward 
HORSEPOWER 84,|55. | 
| D. H. M. 
950 ft. 100 ft. 89 ft. 64.100 | | 5 7 2 24.17 knots 617 miles 24.92 knots 
| Westward Westward Westward Westward 
| HORSEPOWER 82,200. 
| D. H. M. ; . pe = 
909 ft O8 ft 39 ft. 63.090 | 5 10 50 23.40 anots otf miles 23.55 knots 
| | eseend Eastward Westward Westward 
| y HORSEPOWER 65,000. : 
| jt ' 
901 ft O7 ft 6 ft. Qin 53176 | = os 23.51 knots 602 miles 24.32 knots 
” es eto i is I ae Eastward Westward Westward 
| ty H | Eastward 
| an 
|i HORSEPOWER 62,000. 
i | DH. M.| | oa . 
826 ft 92 ft. 6in 35 ft. 6 in. 53,500 I, : | 5 12 38 22.61 knots 559 miles 23.10 knots 
' ! . Eastward Westward Eastward 
! Eastward 
: ! 
! — —— 
4 HORSEPOWER 55,000. t ’ 
— 88 fe. 6 ft. 2% in| 41590 | |! D. H. M.| 26.06knots | 676miles | 27.04knots 
: | 4 10 41 Westward Westward Westward 
| } |! Westward 
| | 
HORSEPOWER 76,000. | | 
Dimensions of Transatlanic Liners and Their Best Ocean Records 
his record made between Queenstown and New York. Had she sailed over the Cherbourg-New York route at the same speed, her time would have been 4 days, 23 hours, 2 minutes 


} 


with the exception of the 
“Olympic,” all the throughout the 
i7-year period under consideration carry the same type 
twentieth century 
of the blue 


it should also be noted that 


vessels constructed 


of motive power. The opening of the 


found the German companies in possession 


ribbon of the Atlantic, which was held jointly by the 

Deutschland” and tl “Kaiser Wilhelm II.” These 

ships, with reciprocating engines, of from 35,000 to 

40,000 horsepower and a speed of 2514 knots on a con 
} 


sumption of 114 pounds of coal per horsepower per hour, 


reached the high-water reciprocating engine 


development 

The Cunard Company built he “Lusitania” and 
“Mauretania” to win back the trans-Atlantic record, 
and they made the bold venture of equipping these 
ships with the then comparatively new steam turbine. 
They were an immediate success and raised the trans- 
Atlantic speed by 214 knots, the “Mauretania” making 


the trip from Queenstown to New York in 4 days, 10 
hours and 41 minutes at a speed of 26.06 knots and 
covering in a single day of that run a distance of 676 


miles at a speed of 27.04 knots: Had the “Mauretania,” 
on that trip, started from Cherbourg and followed the 


usual her time would have been 4 days, 23 


course, 





central reciprocating engine. With 55,000 horsepower, 
this ship has made an eastward passage in 5 days, 12 
hours and 38 minutes at an average speed of 22.61 


knots. Her biggest day’s run is 559 miles, and the 
best all-day speed stands at 23.10 knots. Originally 
a coal burner, she was altered to oil burning in 1920. 


Three years later, the Hamburg-American Company 
put in service the first of a trio of great German liners, 
the “Imperator,” which now is sailing under the Cunard 
the “Berengaria.” She was the first ship to 
exceed a length of 900 feet and her displacement at 
39 ft. draft is 63,090 tons. The passenger accommoda- 
tion was increased by the addition of one deck more 
than was found in previous large ships. She is driven 
by the Parsons type of turbines, driving four 
propellers, which was introduced on the “Lusitania” 
and “Manretania.” She cut down the time of the east- 
ward days, 10 hours and 50 minutes, 
making an average of 23.40 knots throughout the run. 
The best day’s run to her credit is 577 miles to the 
westward, when she averaged 23.55 knots with a horse- 
power of 65,000. 

It should be noted that although the length of the 


“Pp 


serengaria” over all was originally 919 feet, it is now 


flag as 


same 


passage to 5 


with all of the big ships she has made the change from 
coal to oil firing. 
In the same year, 1914, the Hamburg-American liner 


“Vaterland” made her maiden trip to New York. Of 
the same general type as the “Berengaria,”’ she came 


from the drafting board of another designer, and is 
not only a larger vessel, being 41 feet longer and of 
two feet more beam, but the provision of a cruiser 
stern and a general refinement of her lines, with cer- 
tain improvements in the motive power, render her a 
faster vessel. Like the “Berengaria,” she has 46 water- 
tube boilers, and four screws driven by direct-connected 
Parsons turbines. After doing great service as a trans- 


port for American troops during the war, she was 
thoroughly overhauled and _ reconditioned, equipped 


with oil firing and placed on the Atlantic route under 
the Shipping Board. Her length is 950 feet, beam 100 
feet and on a draft of 39 feet she displaces 64,100 tons. 
During her service between Cherbourg and Southamp- 
ton, she has performed very consistently, and on her 
last trip to the westward she captured the record with 
a run of 5 days, 7 hours and 20 minutes at an average 
speed of 24.17 knots. On several days she covered 
(Continued on page 144.) 
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A Hack-Saw Blade That Improves With Age 
A NEW type of hack-saw blade made of 18 per cent 

high-speed tungsten steel, hardened throughout, is 
shown in the accompanying illustration. The peculiar 
form of teeth will at once be evident ; and as the patent 
set extends beyond the root of the teeth, the blade can 
be sharpened until the original teeth have been entirely 
ground away and the new teeth formed will still have 
sufficient set te clear themselves while sawing. It is 
interesting to note that the blades cut progressively 
faster after each sharpening. 


The new hack-saw blade can be sharpened on any 
suitable grinding machine, but that illustrated is 


specially arranged to secure 


been some time in service. 
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dramatie sense, as indicated by these suggestions; but 
the nearer realization of the angle of vision of the 
human eye will insure that they will look more like 
the things we see by direct vision. 


Seeking a Non-Destructive Method for Testing 


Wire Rope 
HE various factors which determine the life of a 
wire rope in hoisting service frequently affect the 
inner structure of the rope and the result is not evident 
from visual inspection. For this reason it is difficult 
to estimate the remaining strength of a rope which has 
It is the present practice 
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of application and consequently are being given first 
attention ; indeed, there have been previous attempts of 
promise to correlate magnetic permeability with tensile 
strength. The fundamental relationships betyveen the 
mechanical properties of the material of which wire 
rope is made and its magnetic properties will first be 
studied, in order to determine whether or not a 
netic method could reasonably be expected work. 
If such correlations can be established, it should be a 


mar- 


to 
simple matter to devise apparatus which can be applied 
to hoisting ropes in place and which will supplement 
the present methods of visual inspection or even replace 
them entirely. 


Truck News From 





the correct form of tooth for 


quick cutting. The wheel, 
trued by a diamond to the 
correct angle, remains in 
u stationary position. The 
blade, moving towards the 
wheel in contact with the 


models as shown in the close- 
up view, has its teeth always 


ground to the most efficient 
shape, while the teeth are 
ground on both faces. While 


a blade with set 


ean be ground 


ordinary 
three or four 


times at most, the type un- 
der review can be ground 
twenty times, so that its 
economy in use is obvious. 


Further, the blade actually 

improves with regrinding. 
A cutting machine fitted 

with one of these blades has 








Abroad 


MOTOR rail train com- 
i prising a five-ton truck 
chassis and trailer is being 
used successfully in the Mil- 
dura District of Victoria, 
the dried fruit center of 
Australia. The main car 


carries 65 passengers and the 
trailer 10, the 
devoted mainly 
This train 
trips daily between 
and Merbein 
speed of between 30 and 35 
miles an hour, 
of the Victorian 
The steam train 


trailer being 
to 
four round 
Mildura 


average 


freight. 


makes 


at an 


over tracks 
railways, 
which it 


two daily 


re- 
piaces made only 
round trips. With 


selling cents 


grasolene 


at 72 per im- 





perial gallon the cost of run- 








a capacity up to 10-inch . 
round bars. It runs at 170 ‘ ‘ . : ning this motor train is only 
r.p.an. and puts a_ heavy Special machine for resharpening the special hack-saw blades which are shown at the right. These pout 14 cents per mile 

pressure on the blade. The blades may be sharpened several times and even improve with age The use of motor trucks 
saw holders have an _ indi- in hauling copper ore in the 
cator to show correct tension on the blade and a special to retire a rope from service when in the judgment Belgian Congo has proved successful. The Director- 
arrangement to enable a start to be made on a sharp of an experienced inspector its remaining strength has General of the Union Miniere has given this means of 
corner without danger of breaking the teeth, and for fallen below a certain percentage of its original value. transportation a trial with the idea that at a cest of 


cutting a groove before full pressure comes on the blade. 


The relatively small number of accidents which can 


four frances per metric ton-kilometer it would be profit- 








The capacity of this machine, fitted with these special be traced to rope failure gives evidence that it is cus- able to change to motor transportation. One American 
blades, is remarkable. tomary to err on the safe side by removing the rope truck has been able to haul copper ore at a cost of 1.08 

: a ee ‘ from service long before its capacity for useful work frances per metric ton-kilometer. 
Doubling the Field of Vision of the Movies has been realized. This, of course, is a safe practice Three motor-bus lines are now being operated be- 
— lens of the ordinary motion-picture camera has but leads to an economic loss which could be avoided tween Damascus and Beirut, Syria. One of these is 
an angle of view of thirty degrees. A motion- if a satisfactory method for testing the rope without being managed by a railroad company which has a 
picture camera recently invented, on the other hand, injury, and without danger of an over-estimate, could rail line running between these points. There are also 
hus two lenses so arranged that they act in the same _ he applied. two bus lines between Damascus and two other cities. 
plane and have a combined angle of view of sixty de The Bureau of Standards is now investigating the The privately owned cars registered in this aren now 
grees, This camera does number about 160 as 
not need to be placed jue compared with about a 
more than 20 feet from ba P third that number a 
the “set” or scene, and age year ago. The American 
ie consul in this territory 


every shot is practically 


a “close-up Because 











reports that the demand 

















of the wide angle of for motor transport is 
view of the combined on the increase. 
lenses, athletic events, The most important 
such as football, base- regulation in the motor 
ball and similar scenes vehicle law of Jamaica 
can be shown with the prohibits the importa- 
entire field in one pic- tion or use of any motor 
ture and with close-up vehicle exceeding fifty 
value. hundredweight (about 
The new motion-pic two and one-half tons) 
ture camera carries two except upon conditions 
rolls of film and takes decided by the governor 
simultaneously two in privy council. This 
views in the same field would indicate that all 
which are united in pro- commercial vehicles ex 
jection, making a per cept light delivery 
fectly matched-up pic- wagons and three-quar 
ture that takes in twice ter- to one-ton capacity 
is much field of vision trucks would be barred 
us any other camera. from the highways of 
When it comes to pro- Two lenses recording matched-up images on two rolls of film, and two projectors geared together and matching the island 
jecting, two projectors up their screen images, produce “movies” twice the normal width Toxicohs will make 
are used, connected by their first appearance in 
a simple attachment so that they work in unison. When possibilities in the way of a non-destructive method for Hongkong this summer. The Government approval 
these twin projectors are employed a 30-foot screen will testing wire rope in service. Such a method must ob- for the inauguration of the service has already been 
replace the usual 15-foot screen. The eye-strain caused viously be based upon correlation between the strength obtained and the projected plans provide for fleet 
by looking at motion pictures wil! be nearly done away of the rope and some physical property or properties of thirty cabs, which will eventually be increased to 
with, as the 60-degree angle of view obtained by this which can be measured on the rope in place and with- 200, distributed over the important points of the colony. 
method is almost that of the human eye, which is 65 out injury to its structure. External wear and corro- The lack of transportation facilities commensurate to 
degrees. sion’ are easy to detect by visual inspection, but a suc- the growth of Hongkong has been the chief factor in 
It is held by the inventor of this new wide-angle cessful method for test must indicate also the result the establishment of this motor service. The city is 
cinematography that the educational value of the mo- of internal wear and corrosion. which are not visible, built on a very steep slope, and at present the principal 
tion picture will be greatly enhanced by this invention, as well as fatigue and overstrain which actually change methods of transportation are jinrickshaus and sedan 
as there will be much less breaking up of continuity, the properties of the material and thus alter its chairs drawn or carried by coolies. Owing to the com 
petition from the low-priced jinrickshas, the charges 


more background and more atmosphere in the pictures. 
Not only will the new pictures be much more real in a 


strength. 
Magnetic tests would appear to be most convenient 


for the new service have been made quite reasonable. 























The late President Harding seated beside his photo- 
sculpture bust, which is one-eighth larger than 





life size 

[pays " ae SCULPTURE produced in remote ages was 
eS erude be use the means for reproducing 
| = | t! forms of nature were also crude. The 

te ) | hods of measuring and the tools for 

_ } carving were probably invented and made 

t——-____ -. by the sculpt } self These were very 
poor and used without much skill, as the workman 
rat } sed the tuge if the imateur, there being 
little fostering demand as an incentive to continued 
effort As the development of sculpture is traced down 
through the ages, it found that quality is closely 
linked ith the means for producing and the incentive 
for continued effor * the sculptor, in the form of 
livelil henor, and reciation of his work 

Development of the art down the present time has 
produced many “schools” of sculpture, copying after 
the master sculptors who have specialized in the de 
velop! nt ertail c ures, In many cases, the ce 
voted pursuit of the conventionalisms thus introduced 
have retarded the development of true art. Those who 
have taken nature itself as their true guide have made 
the greatest progress 

Most well informed, wide awake, progressive, and 
up-to-date sculptors of the present, are unprejudiced 
against nev levelopments tending to refine and im 
prove their art Yet there re many who still use the 
methods f the oid seulptors making many crude 


nents and compelling their models or patrons 


measure 


to pose for hours and sometimes days, before the pro- 
duction begins to assume the form of a likeness, 
The arts have reached stage of development where 


an admixture of science is recognized as a means of 
effect. The chemistry 


art-glassware, art 


producing a most stimutating 
and color effects of artist's paints, 
china, stained glass, and the electric illum‘uation of 
paintings, frescoes, lamps, fountains ord art glass, are 
only a few of the many applicatious of science to art. 
In most of these cases, art is indebted to the true men 
of science; for, truth to tell, very few of the unaided 
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With Camera and Chisel 


Sull Another Form of Photo-Sculpture in Which Simplicity 
and Efficiency Go Hand in Hand 


By J. Hammond Smith 


Professor of Engineering, University of Pittsburgh 


artists would, without the aptitude and special training 
required, have been able to evolve these improvements. 

Thus it is that a scientist of the University of Pitts- 
burgh has worked out photo-sculpture, a most remark- 
able advance step in the art of sculpture. Several years 
have been devoted to the development of the original 
idea, until now the method and apparatus are in smooth 
working, form. 
There have been other sim- 


practical 


ab ; 4b ‘ 
ul : Gun: , 


The other camera-projector is used as a camera, taking 
pictures of the subject while under screen illumination, 
as shown, Any number of these pictures may be taken 
to get the record of the subject on all sides, but four 
is ample for a portrait bust. Now these photographic 
plates, in conjunction with the screen, embody a very 
accurate and complete reeord of the form of the subject. 
These permanent record 
photographs may be used 


q - ; ; hb Sb b he 4: p . 
Rp. > Tb I Jay yy at any time for the pro- 

















ilar systems of  photo- Padbtat ah . A ! 
sculpture developed abroad - - - aw - duction of the statue, the 
and described in past issues ii is’ s: Ne \ (i RG yl dts . %! \s 4! ‘ ih iM: record of which is virtually 
of this journal. ‘ j PPR TR TS eT , Be ue y) contained within them. 
The present photo-sculp- bate ded Pe nd hab fh In the production of 
iring device is simple, A: yA AH calP i 4 ied MY statuary, the record photo- 
consisting of a center ro , : graphs, usually in the form 
tating stand and two “cam- ) 1 ie (als He iy yf of the original glass nega- 
era-projectors.” The center : db: db hor ANE LPR LAS tives, are used one at a 
stand may be rotated about ¢ ) MAN My : |S time, by projecting them 
a vertical axis and stopped yi Dip np + Ai : MR j from the same position as 
in any desired position. A a ne abs es they formerly occupied in 
chair for the subject is at- ) dp, : i : : DAE 1 Oe the camera-projector, when 
tached to the top of the A Ne 7 OW i y > db'ty: the photographs were 
stand when making the [ff iP, ASHI ETS: NZ aT eT | pe made. For each marking 
photographic records of NA‘ " DOF 4 Pap 1G: Z ; mI : Ad (letter, line, ete.) found on 
form, a modeling stand re SUNN Pa ra SAN in Darah Past Va - the photograph, a corre- 
placing the chair during yh Op. h ‘3 Li! ; DR ORLIK DREGE} = sponding marking will be 
the building or carving of id PRs 4 ies . ap ay: De : Ad found on the screen, be 
the statue. The two cam- 4 HH : ePIC TSE RCT TT pk ~4)s cause all markings on the 
era-projectors are alike ex- a DS y oad APs Pap ar & py PP! photograph were produced 
cepting in details, and, as Gah, ; PRINS CR £1 1 bole DF ets ta ; by the projected light pass- 
the name implies, may be PYG. Reed at. Gp. SP AP dp Lh dis, thd pdb ing through the screen to 
used aS cameras or slide ae A vy uP ‘ i aie 4% a dad dna the subject and there being 
projectors For work of Mt DA nd ab ub ¢ < Te Dy? C : . WwW 0 : reflected back into the cam- 
reasonable size, such as A: Walk Woh rity «(F iO he.) Vad era to the photographic 
portrait busts, they are set nis NAS } UNAS 4 Pa Panhaatia ro i~ plate. Therefore, it may 
peas to vara the contes Nie ap ry Dah rei ? pe at a ‘ : ‘ Ps ; he readily eneeanee =a 
stand, several feet distant, . ; X' he “ap TTS, < “+ Avis if both photograph and 


and several feet away from 
each other, so that their 
optical axes form an angle 
of ten to forty-five degrees, 
having its vertex on the vertical axis of the center 
stand. 

In making photographie records of the subject, one 
camera-projector is used to project the screen. This 
screen is simply a system of markings on cleur glass, 
and is projected upon the subject as a lantern slide. 


Positive print from the glass screen used in making 
record photographs from corresponding mark 








screen are projected simul 
taneously, the light beams 


ings will cross in space at 

points where these beams were reflected from the sub- 

ject to camera, when the photographs were made. 

Therefore, if material such as clay, be built on the 

modeling stand, at the point where these corresponding 

light beams cross in such a way as to cause the image 
(Continued on page 144) 





meat 


A 
PED. 














Left: Tituminating photograph which is made into a colored slide for the purpose of projecting a life-like image on to the finished bust. Center: One of the record photographs of the late President 


Harding, showing the screen markings. It is from the record photographs that the bust has been made. 


method 


Right: Clay bust of the late President Harding, just after finishing by the photo-sculpture 


Three phases of photo-sculpture, beginning with the posing for the record photographs and ending with the finished bust 
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A Giant Among 
Airplanes 
\TAGGERING to the imag- 
Ss ination is the mere sug- 
gestion that a 20-ton—40,000 
pounds — airplane is being 
contemplated! Yet, in the 
recent completion of the 
Barling bomber at Wilbur 
Wright Field, Dayton, Ohio, 
the largest aircraft in the 
world is an accomplished 
fact. The immensity of its 
proportions suggests the ton- 





the lining must be replaced. 
In the case of railway cars 
the brakes consist of iron 
members called brake shoes, 
which press against the hard 
steel rims of the wheels, In 
time these felatively soft 
iron brake shoes wear out 
and must be replaced by 
new ones, 

Aside from the question of 


gradual weur, it is necessary 





to adjust brakes for the best 
braking efficiency. It stands 
to reason that us the brake 











nage of locomotives, bridges, 
buildings, or other earth- 
clinging objects instead of a 
machine for navigation through the tenuous air. 

This Goliath of aircraft, designed by Walter H. 
Barling for the Air Service of the War Department, 
has uccommodations for safely transporting 5,000 
pounds of bombs, and could lift and carry, for two 
hours, a 10,000-pound bomb. Other than its liberal 
provisions for instruments and ammunition for aerial 
warfare, this air-going muchine affords room for six 
tons or 2000 gallons of gasoline, 1356 pounds or 181 
gallons of oil, and a crew of four or more persons. 
When loaded, the weight of this airplane exceeds 40,000 
pounds, and it travels through the air at a speed of not 
less than 90 miles an hour, 

It is a triplane, or according to technical description, 
a 2% planer in that the arrangement of 


Barling Bomber—a large airplane measuring 120 feet from tp to tip and standing over 28 feet high. 


It weighs over 20 tons, yet it flies! 


construction of a 200,000-pound airplane, five times the 
dimensions of the Barling bomber. Such a develop- 
ment, according to the Air Service, is not improbable. 


Sulfur Corrosion 

¢ discussing alloys resistant to corrosion before the 

Faraday Society at Sheffield, Mr. J. F. Kayser said 
that practically all the trade pamphlets claim that the 
nickel-chromium alloys they describe are quite resistant 
to the action of sulfur in furnace gases, but as a result 
of trials with all the alloys at present available, it 
had been found that such claims cannot be substanti 
ated. Tests made with single gases showed that some 
alloys would withstand the action of steam, carbon 


lining or brake shoe wears 
the distance between the two 
braking surfuces becomes 
greater and greater. Therefore, the brake control must 
travel farther and farther in order to apply the same 
amount of pressure as when the brakes were new, 
» brake 


After a while it becomes necessary to adjust the 
rigging so as to compensate for the increased space 
between braking surfaces, or it is necessary to move the 
braking surfaces nearer to each other. 

It has remained for an ingenious French inventor 
to work out an automatic compensating device for 
brakes. "This device consists of a simple combination 
of a coarse screw thread, a wedge-shaped member, and 
a casing, designed in such a way that the device is 
elongated step by step in the manner of a ratchet 
mechanism, when given the opportunity. It stretches 

out as the linings wear down, and com- 





its aerofoils partakes of the advantages of 





both triplane and biplane. The Barling 
homber is 28 feet high, its over-all length 
is 65 feet, and from tip to tip of its wings 


the 74-foot wing-span of the largest bomb 
ing aircraft now employed by the Air 
Service. A half-dozen Liberty motors are 
necessary to transport this 20-ton flying 
machine through space. 


Spruce, said to be the choicest of all lage 


wood for aircraft construction, is the 
basie material of this modern Titan. The 





g Side view of the Barling 
measures 120 feet, a pigmy compared to Bomber, showing the tri- 
plane or, rather, its 21 
plane design, which is 
said to give it the ad- 
vantages of both triplane 
and biplane. The fuse- 












measures 65 feet 
long 








muain-wing fittings are fashioned of 60,000- 
pound steel, which is deemed preferable 
to nickel-steel of 150,000 pounds, the latter 
being used in building “NC-4,” the trans 
atlantic airship of the United States Navy 
Department. The tail-skid is of all-metal 
eonstruction, and the rubber-tired landing 
wheels are 12 inches through. The fuse- 
lage, round in shape, is 65 feet long and 








pensates for the wear; but it does not and 
cannot go back. 

In the case of the usual automobile or 
motor truck, this automatic brake com- 
pensator may be inserted in the cable or 
rod controls leading from the lever or 
pedal to the brakes. The device, when 
given the opportunity by the wear of the 
braking surfaces, elongates by one step of 
its one-way mechanism, so as to keep the 
control cables or rods always the same 
length and tautness, irrespective of the 
worn braking surfaces. Again. the auto- 
matic brake compensators may be mounted 
as shown in the accompanying illustra- 
tion. Here, in the brake housing, three 
compensators are employed and serve to 
spread out the expanding brake 
as the latter wear down, so that the cam 
control, shown at the top, is always moved 


surtaces 


the same degree to obtain the proper 
braking effect. 








10 feet in diameter, inside meusurements. 

The world’s biggest airplane is scheduled to have a 
12-hour full-speed flight capacity. Seven guns may be 
operated from five positions or cockpits, thus affording 
a sweeping range of the entire field in which the 
enemy aircraft may approach. Then, too, gun defence 
may be augmented if daylight fighting instead of 
bombing after nightfall is contemplated. The six 450- 
horsepower Liberty motors are controlled through a 
centralized control stick, a feature of which is the 
stoppage of the engines on one side without reducing 
the driving force of the others. The two pilots are 
seated side by side, and they may frequently change 
their positions. 

The building of aircraft of such enormous size was 
prompted by a threefold reason, according to the Air 
Service of the War Depart- 


dioxide, carbon monexide, ammonia, and even pure 
oxygen for indefinite periods without sceiing. Mixtures 
of those gases were also found to be quite harmless 
upon the alloys. The introduction of either sulfuretted 
hydrogen or sulfur diexide proved, however, to be fatal 
to even the highest grade nickel-chromium alloy. 


A Device That Takes Care of Worn Brake 
Linings and Shoes 

A LL brakes wear out in time. In the case of auto- 

mobiles and motor trucks, the brakes consist of 
metallic parts and suitable brake linings, so that some 
form of asbestos fabric is brought to bear on a metal 
surface. The friction that takes place causes the asbes- 
tos fabric or lining to wear out in time, and eventually 


The automatic brake compensator can 
also be employed on railway rolling stock, for com- 
pensating the brake rods for the wearing down of the 
brake shoes 


Why Watch Springs Break 

| ARRY HOLTON, a watch-maker of Wells River 

Vermont, kept a record of watch-spring breakages 
covering a number of years and found that out of 75 
breakages during that period, 70 occurred following 
the winding of the watch at night. Accordingly the 
following explanation of the cause of } 
suggested: A watch is carried all day and has acquired 
approximately the temperature of the body. When 
removed from the pocket and wound quite tight, the 
ensuing contraction caused by cooling off of the spring 
cused it to be strained and 
lengthened. This effect, it is 


yrenakage was 





ment, namely, the develop- 
ment of an air-going bomb- 


suggested, is cumulative and 








ing machine to meet fully 
military requirements; mak- 
ing provision for a_ flying 
platform for experimental 
uses; and a realization of a 
step in the direction of big 
aircraft of the future. Of 
the latter factor, the Air 
Service does not deem it vis- 
ionary to contemplate that 
within the next decade an 
airplane will be developed 
having a capacity for trans- 
porting and dropping 2 
80,000-pound bomb. The lat- 
ter, in the event of war, 
would rip a crater in the 
earth 50 feet in diameter 











the spring finally gives way 
—usuaily during the night, 
after the winding which sup 
plied the straw to break the 
eamel’s back 

Since one is more likely to 
get up at a more uniform 
hour in the morning than he 





is to go to bed at n 
better to wind the wateh at 
that time as it gives a more 
even power behind the run- 
ning of the watch. Also, a 
watch wound at night is half 
run down in the morning 
when the owner begins ac 


tivities that cause various 
jars to the wateh These 
little shocks are more likely 








and demoralize the warring 


civilian population. The Expanding brakes of the usual automobile provided with automatic compensating devices. The left- to check a balance wheel if 
earriage of such a_ bomb, hand view shows the relative positions with new brake linings, and the right-hand shows positions the full strength is not be 


however, would require the 


with worn brake linings 


hind the spring. 
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ey me [OW und uguin something happens in one’s 
| lifetime which stands out in the long per- 
the past like some isolated hill 
Among such memories will 


uain the writer’s first sight of the 





——————=<= Jargest of the open-pit mines of the Missabe 
the north of the city of Duluth. It was in the 
, 


it frosty October morning, after a drive 








through the mining town of Hibbing, that he dismounted 
neur a small wood, passed through it and found himself 
on the edge of the greatest irtificial hole ever dug by 
man i he long ages of his history setween 300 and 
HM) fee \ on, and from its lowest 


her side up to the original 
gap three-quarters of a 


to edge. For a full two 





il é -inspiring chasm yawned 
head further limits barely discernible in the morning 
r nm ‘ id imagination, and he had 
‘ Gat " n proportions of the Huli Rust 
Mime | looked down into the great Culebra Cut at 
Pu yut for all that he could not repress, if he had 
W of stonishment Here as something 
v. i m, rendered even the Panama 
ex I s widest point, modest by comparison 
Cy gest cross-section is found where the big 
" . excavation to a width of 1800 
et ! ‘ ne depth of 240 feet: but at Hull Rust 
the ! vel and ore in h dug and dug and 
rrve nti! have toda hole 320 feet deer 
, nd extending t width of 4000 feet 
Rut whe e Hibbing and Hull Rust, and why this 
enor ‘ 1 whieh, be it known, is only one of 
! ne f ong the great Missabe 
ch extends east and west for 112 miles? 
r Sv estion, we e the reader to go by 
ste r to the ci Puluth, which is built 
Ww? ‘ eepl sloping binffs that rise from the 
ortherly ’ ff Inke. These bluffs reach a rather 
un GOO feet hen the train, climbing 
ol " ‘ t rade reaches the top of the bluffs, the 
‘ fi f on ore eau which extends. 


This is “Hull Rust,” the greatest of all mines. 


practically level, to the Canadian boundary. Eighty miles 
inland from Duluth he will reach Hibbing, which is located 
at about the center of that vast stretch of iron-ore deposits 
known as the Missabe range. Fifty years ago this plain 
was given over to forest growth, and the occasional hunter 
who walked its solitary trails, little imagined that under 
his feet and not so very far down, was one of the greatest 
of the treasure houses of wealth which nature had locked 
up in far-distant ages for the future enrichment of man- 
kind. 

Iron must be placed at the top of the list of metals 
which have been found in this world; for it exists in 
greater quantity, and has been put to more widely ex- 
tended use than any other. You may find it in some 
measure in practically all of the rocks and earths, and 
how frequently a stream of water, or even the 


we know 
well, will show the characteristic reddish 


water from a 
deposit which indicates the presence of iron. The geologist 
will tell you that millions of years ago great volumes of 
water, pouring through underground channels, washed out 
of the various rocks and soils of the earth this rich 
deposit. and by chemical action changed it into the char- 
acteristic red and yellow iron ore, which found a settling 
basin in the many hollow depressions which characterize 
the Missabe range. 

Only a part of the world’s iron deposits can be made 
into steel; for much of it is so mixed with other sub- 
stances as to make it very expensive to melt down into 
iron by any method that man has so far been able to 
devise Naturally, the ores which are most cheaply re- 
duced to iron are those which have been most sought after 
ind mined, and the greatest deposits in the world of this 
character are those to be found in the vicinity of Lake 
Superior Not only are these the largest, but they are 
richer in iron and less burdened with those more or less 
troublesome elements which always are found with iron 
ore, such as phosphorus, silicon, sulfur, magnesia, alum- 
inum, ete. Iron ore is valued on the basis of the amount 
of iron it contains, and also upon the amount of these 
that it contains and the cost of getting rid of 
them in the blast furnace. We present a map of the 
Lake Superior region showing in black the location of 
ranges, and in another drawing are 
sections through these various 
mines. It will be seen at once that 
there is a wide variety both in the 


elements 


the various iron 
typical vertical 


shown 











shape and lie of the ore bodies, and 
that different methods of mining 
have to be adopted to suit the local 
conditions. 

Now, although iron ore has been 
mined in the Lake Superior region 
from the middle of the last century 
onward, it is only of late years that 
the total output has risen to such 
great proportions as to give this 
country its commanding lead in the 
steel industry of the world; and 
among all the Lake Superior ranges 
the one which has contributed most 
to the growth of our steel industry 
has been the famous Missabe range, 
which as we have said, extends in 
an easterly and westerly direction 
for no less than 112 miles. Not only 
are these deposits of enormous size, 
but nature has so placed them that 








This 300-ton shovei makes a cut 40 feet deep and 175 feet wide. 
lifts 16 tons at each stroke; the 80-foot boom weighs 5€ tons 


it is possible to dig them out and 


The dipper 
remove them at a cost per ton far 


The 300-ton steam shovel, the 50-ton steel railroad car and the 176-ton locomoti 


The Story of * 


Missabe—The Greatest Lron Mines :; 


Mining in the ¥ 
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Hull Rust iron mine and Culebra Cut, Panama, compared at the 


cavation 

















<\ 


Tat 





tiem >) 041 






Poh isi nda tay 





fi 


MARQUETTE RANGE 





Cross-sections of the principal iron ranges of the Lake Superior ¢ 


Missabe is mined by “open-pit,” the others mainly 
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76-ton locomotive have excavated this artificial canyon, 320 feet deep, 40060 feet in maximum width and 244 miles in length 
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mpared at the point of their combined deepest and widest ex- 
cavation 
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sake Superior district, showing the position of the ore bodies. 
» others mainly by shaft and tunnel methods 


below that which is possible in any of the mining centers 
of the world. The ore bodies of the Missabe, as they 
were deposited ages ago, exist in more or less continuous 
beds, which vary in width from a few hundred to thou 
sands of feet, and in the Hull Rust and Mahoning Mines, 
extend without a break for between four and five miles. 
These ore bodies vary in thickness from a few feet to 
over 300 feet and from a few acres to several hundred 
acres in extent. After their formation, the great icecap 
came crushing and grinding its way down from the 
north, bringing with it a vast amount of sand, gravel and 
boulders with which it covered up the ore to an average 
depth of about 70 feet. There it lay, a vast storehouse 
of wealth, locked up securely until the day when man 
should make his appearzvi:ce upon the earth, and develop 
to the point where he had the intelligence and the appli- 
ances to transmute this raw material of nature into the 
thousand-and-one steel products demanded by our highly 
developed civilization. 

The first mining of iron ore in Minnesota was done with 
very primitive tools, such as could be packed from Duluth 
over a hundred miles of forest to the first mines on the 
Vermilion range. In the early eighties work was done 
with pick and shovel, hand drill and wheelbarrow; shafts 
were sunk and the ore was hoisted in buckets by a horse- 
operated winch and carted from the mouth of the pit in 
horse-drawn wagons. Then, with the railroad, came the 
steam engine, and a few years later the hand drill gave 
place to the air drill. Later, in the nineties, came the 
car cage with its landing gates, the stockpile trestle, elec 
tric lighting, Corliss hoisting engines and an increase in 
the capacity of the railroad ore car to 25 tons. 

Also in the early nineties, following the methods of the 
day in deep mining, the miners of the Missabe sank shafts 
through the overlying glacial drift to the ore body below ; 
but when it was found that the ore lay very close to the 
surface, the momentous decision was taken to strip off this 
over-burden and take out the ore by scrapers and horse- 
drawn wagons. Finally came another momentous advance 
in the intreduction of the steam shovel: and as an in- 
evitable sequence to this came the determination to run 
the railroad cars themselves down into the open pit and 
load them directly from the shovel itself. 

The system of open-pit mining having thus been started, 
the problem became merely one of applying the American 
principle of working with the 


are assembled in trains of 50 to 60 cars for transportation 
to the ore docks at Duluth. 

In opening up a mine on the Missabe range, 
exploration is first made by means of diamond or churn 
drills, and the depth of the glacial deposit and of the ore 
body below is closely determined. If the cost of stripping 
and mining by open-pit, steam-shovel methods is found to 
be less than that of deep mining by shafts and tunnels, 
the open mining method is followed, as at Hull Rust. The 
operations involved in stripping off and removing the 
glacial drift are on an enormous scale, for they involve the 
removal of millions of tons of material to dumps that are 


Obviously, 


thorough 


located sometimes at considerable distances. 
the material must be deposited on lands which have no 
available ore below them. The spoil is deposited in dumps 
of Cyclopian proportions which extend for thousands of 
yards and reach pretty nigh to a hundred feet in muximum 
height. accumulations are as wonderful, in their 
way, as the huge excavations from which the material is 
taken. When the ore body has been exposed, the steam 
shovels cut their way into it, the depth of the cut being 
governed by the height to which they can raise the ore and 
drop it into the ears. 


These 


In 1920, at the annual meeting of the American Institute 
of Mining and Metallurgical Engineers at Duluth, it was 
stated that, since the Missabe range was opened there has 
been removed 354,301,371 cubic yards of stripping. Con 


pare this with the total excavation of about 240,000,000 


yards at Panama. The total stripping 


gether would make 363 city blocks, each 300 feet in heigit 





Aan «ore to 


There is a total known ore reserve at Missabe of 
1.400,.000,000 tons. 
The combination of steam shovels of grea 


large cars, and powerful engines accomplish a great saving 
in labor, and the output per man per day 
pit mine is many times tl 
ground mine. In this respect, the key to the situation is 
the giant 
the side of the cut a mass of ore 
drops it into the ears at a height of 5O feet above the rai 


it from the 


steam shovel, whose huge dipper tears from 


weithing 16 tons nad 


on which the steam shovel stands. The steel boom which 
weighs just under 50 tons is 85 feet in length, and the 
dipper stick some 50 feet in length weighs 18 tens, These 
figures explain the great horizontal and vertical reach of 


(Continued on page 144) 





largest units of machinery that 
could be built and operated. There 
was a steady growth in the size 
from the 35-ton pioneer shovel, un- 
til the Oliver Iron Mining Company 
placed in the Hull Rust Mine the 
enormous Marion machine shown in 
one of our engravings. This shovel 
weighs 300 tons and its dipper lift- 
ing 16 tons of ore at one scoop, has 
16 times the capacity of the dipper 
of the first shovel. The early dump 
cars were of wood and each carried 
one cubic yard. The present cars 
are built entirely of steel, and each 
has a 30-cubic yard capacity. In 
place of the little six-ton “dinky” 
steam locomotive, we have the huge 
modern locomotives with 100 tons 
of weight on the drivers, which 














handle the cars in the pit and haul 
them up the long steep grades to 
the main tracks above, where they 


Map of the Lake Superior mining district, showing location of iron ranges in 
black. The rich Missabe range extends for 112 miles 











110 


SCIENTIFIC AMERICAN 


FEBRUARY, 1924 


The Heavens in February, 1924 


Stellar Distances, and Their Importance in the Astronomer’s Work 


ae SINOWLEDGE of the distances of the stars 


— = | . > 
ys ; is essential iny successful study of 
| 


| 
XN ; their nature Without it, we cannot find 
| 
{ how bright they really are, or how large 


r massive they may be; but important as 
SJ this information on distance is, it is far 
irom eusy to obtain ler the nearest stars we can 
! e us f direc ethod quite similar in principle 

those used in finding the range for artillery sight- 

g on tl f mes when e earth is on opposite 
sides of its orbit, and using the convergence of lines 


By Professor Henry Norris Russell, Ph.D. 


very good values. But for rapidly moving stars, whose 
own motions are much faster than the sun’s, we can not 
trust the averaging-out process. The remaining uncom- 
pensated effect, though but a small fraction of the 
motion of an individual star, may be a large fraction of 
the solar drift; and our results are thus vitiated. 


Averages, Probabilities, and Star Motions 
sut we have still another string to our bow. Con- 
sider the part of each star’s motion in the sky which is 
at right angles to the direction of the solar drift. This 








are faint because they are actually small. .ad witich 
bring down the average) is fully 1000 light-years. 


Other Interesting Cases 

Dr. Wilson, one of Professor Ross’ assistants, has 
recently made in this fashion a very interesting study 
of the distances and real brightness of the variable 
stars. Delving patiently into the tabulated records of 
earlier observations, he has derived the motions of 
many stars not previously studied, and, with the richer 
material thus made available, he has obtained excellent 
average values. Taking first the Cepheid variables— 





drawn t n opposite ends of this long base line to is unaffected by the latter, and arises only from the 
lind its distance. Even so the angle of convergence is motion of the individual stars. Take the average’ those singular stars which change steadily in bright- 
stuall—but a fraction of a second of are—that the amount of this motion (no longer considering plus and _ ness, rising to two or three times their original lumin- 
most refined instrumenta! means, and one precaution minus signs, but only the numerical values), and we osity and falling back again, with exemplary regularity, 
ufter another, are required to obtain trustworthy re find how fast the stars seem to move, on the average, in periods which range, for different stars, from a few 
sult It a star is within a hundred lie ears—which on unt of their own motions, This will evidently hours to a month—he finds, as Professor Shapley did 
unts us a fairly small distance—two or three observa depend both upon the average speed, in miles per before him, that the stars of longer period are exceed- 
tions W great modern telescopes ll give us a very second, at which the stars are moving, and on their ingly remote, the representative distance for forty stars 
good idea of its distance—though the problem is like average distance. If we can find the former, we can being 1000 light-years. At this distance, the “repre 
that of determining the distance of a light sentative star” of the group would be of 
house fifty miles away by sighting upon it magnitude 6.2—just visible to a keen eye; 
fr two points, two inches apart but the corresponding real brightness 
But the large majority of the stars comes out 250 times that of the sun. This 
even of those visible t unaided eve is the average brightness; as the star 
e much further off tha iis, so that we varies it ranges from perhaps 150 to 350 
I t find some other w to measure times the sun’s light. The stars with pe 
their distances, if we are determine riods of about half a day (which form a 
them at distinct group) look fainter to us, and are 
Fortunately the astronomer has many also really fainter, though they are far- 
strings to | bow When we cannot get ther off. The distance for a typical star 
individual results, we can often find a of the tenth magnitude, based upon exam- 
reliable i value This we do by ination of thirteen of them, is 2200 light- 
taking advantage of sun's iotion years; and the corresponding real bright- 
through space, among the other stars. If ness averages forty times that of the sun. 
only the sun was moving, and all the These conclusions support those reached 
others stood stili, all would be easy The some years ago by Professor Shapley, upon 
stars raight ahead of us—close to the which he based his remarkable estimates 
point in the sky toward which the earth of the distances of the globular star-clus 
nd sun are moving—would seem to stand ters. They indicate, from much more ex 
stil So would those directly behind us tensive material, that the great distances 
near the opposite point. All the others which he then derived are substantially 
would appear to drift backward, from the correct. They may, indeed, be slightly too 
first point toward the second, at a rate great, but probably by less than 20 per 
which, for stars at the same distance, cent—which does not alter at all the con 
would be greatest half way between the clusions derived from them regarding the 
“apex” and “antapex,” and would diminish scale of the universe, 
gradually toward both. Of stars at differ- More recently Dr. Wilson has applied 
ent distances, the remoter ones would similar methods to the red variable stars, 
seem to move more slowly. some of which change their brightness 
Observing with the spectroscope, which irregularly, and by moderate amounts, 
reveals the rate at which the stars are while others vary by a hundred-fold or 
approaching or receding from us, we even more periodically, with a year or so 
would find all the stars near the apex between maxima. For these stars, as for 
approaching, those near the antapex reced those discussed above, the results of the 
ing nd se half way between doing At 11 o’clock: Feb. 6 At 9 o’clock: Mar. 7 two methods of calculation are in good 
neither one nor the other. ‘The speed at Ati) 8 Scio en 2 rai Asdceens Heer ss | SEreument. Mar & typlenl variate ates, 
which the sun was moving would then be which at its brightest is of magnitude 7.5, 
found, and it would be a simple matter to At 9% o'clock: March 1 the distance, both for those that vary 
calculate the distance of any given star NIGHT SKY: FEBRUARY AND MARCH irregularly and for those that are periodic, 
from its observed rate of dr comes out close to 1000 light-years and the 
Actually things are far more complex than this, for calculate the latter. But our spectroscopic observa- real brightness seventy times that of the sun. The 
the stars are all moving, a vell as the sun—some in ions, which can be corrected, one by one, for the solar irregular variables fluctuate from this brightness to 
one direction and some in others, some fast and some motion, enable us to find this very thing; and so we some 30 or 40 times that of the sun; those of long 


slowly. For an individual star, this motion may double 


or treble the drift due to the sun’s motion, or may 


diminish or even reverse it. But if we take a con 
siderable number of stars in the same part of the sky 
und average their motions, these individual or “pecu- 
liar” motions will trouble us little, for, being as likely 
to be one way as another, they will “average out” and 
almost disappear from the mean value; while the drift 
due to the sun’s motion, being always in the same direc- 
tion, comes out to its full amount when the average is 
taken 

We can thus get the average drift, and thus the 


average distance, for all the stars we have considered. 
(Strictly speaking, this “average” distance is not quite 
aun ordinary average, but if is at least representative, 
representing a star whose motion is the average of the 
whole.) When our stars are not confined to a small 
region, but a seattered all over the sky, a similar 
method, with s 
' 


to an equally good average vaiue. 


complicated algebra, leads 


ightly more 


If our stars are moving slowly, so that most of their 
apparent motion arises from the sun’s motion, and little 
from that of the stars themselves, this method gives 


get another representative average distance. 
We will still need a considerable number of stars to 
get a good average, for this time we are trusting the 


numerical values of the rates of motion to “average up” 
to the same amount, whether we take motions toward 
and from us, or crosswise. But no very large numbers 
are needed. If we have fifty stars, for example, the 
results of the averaging-up process should agree in the 
two cases, half the time, within 10 per cent—which is 
enough to assure a fairly good conclusion. 

By such methods as these we may find the average 
parallax and the representative distance for any group 
of stars of which we know the apparent proper motions 
in the heavens, and the spectroscopic velocities (so long, 
indeed, as we do not pick our stars in such a way that 
we give preference to those which are moving in some 
particular way, and so spoil our averaging-out or aver- 
aging-up). It was in this way that the late Professor 
Ross showed that the representative distance for five- 
sixths of the stars visible to the naked eve is about 320 
light-years; and, in similar fashion, it has been shown 
that the corresponding distance for the stars of the 
tenth magnitude (even including the nearer ones, which 


period often drop to less than the sun’s luminosity. 
At maximum they are normal giant stars in brightness 
—like hundreds of others of the same spectral types; 
so that we may regard them as stars which at intervals 
become faint, rather than as stars normally faint which 
at times brighten up. 

The only exception to this run of average brightness 
is found among the very old stars, with peculiar spec- 
tra, which are known as classes R and N. These are 
much farther off—at distances something like 2500 or 
8000 light-years, and average perhaps 500 times as 
bright as the sun, though they seem to differ widely 
among themselves. 

It is from just such data as these that we may hope 
—not quite yet, but perhaps before long—to get the 
clue to the physical phenomena which cause the varia- 
tion in brightness. 


The Heavens 
The finest part of the sky is now in the southwest, 
where Orion, Taurus and the Great and Little Dogs 
blaze in the clear winter air, with Gemini above them, and 
(Continued on page 144) 
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The rapid-fire vegetable chopper 
A New Vegetable Cutter 


INT, parsley and similar vegetables 
4 need to be cut fine and there really 
seems to have been no device provided 
except the kitchen shears which are not 
un official kitchen utensil, but are used 
for many of the handy jobs in the 
kitchen. Now we have a miniature cir- 
cular harrow which cuts such vegetables 
as we have enumerated with great speed 
and precision. The ten disks are very 
sharp so that the speed of the operation 
is considerable. The cutting is, of 
course, much more uniform than when 
a pair of shears or a cutting knife is 
used. The use of such devices as this 
does away with much of the drudgery 
of the kitchen, 


The Universai Comb Cleaner 
igen a comb with a pin is 

/ tedious, and if one happens to be a 
hairdresser it is especially tedious. Why 
not, then, string a number of threads 
on rows of nails so that the comb can 
be run along them and all the spaces 
cleaned at a single motion? Fine and 
simple. But here's the rub: getting the 
proper spacing of the threads to fit the 
spacing of the comb-tecth is rather dif- 
ficult, and when you come to think that 
no two combs commonly have the same 
number of teeth per inch, then the whole 
thing is not worth the bother. Into the 
breach steps a Chicago manufacturer 
with a simple little device that has the 
stretched threads all nicely and evenly 
spaced. On opposite ends of two bows 
of steel wire are mounted two aluminum 
eastings having rows of little posts 
across their top. On these posts, back 
and forth, the threads are strung. All 
ready to clean your comb—No, the spac- 
ings are wrong here, too. Easy: the end 
castings are pivoted on the bows; move 

















A substitute for the pin for cleaning 
combs 


one bow away from you, the other 
toward you. When the threads are the 
right distance apart to fit the comb, stop. 
They are always parallel. There is a 
proposition in geometry about that, but 
we are out of school—therefore we have 
forgotten it. Anyway, the comb cleaner 
works, and works in a jiffy. 


A 10,000-Pound Crane Scale 

RACTICALLY every day industrial 

progress develops a new use for a 
weighing device or scale particularly 
adapted to meet specific requirements. 
A new scale was developed for the U.S. 
Government for the purpose of measur- 
ing the pull on cables used to hold an 
airship at its moorings and this scale 
was immediatély adapted for the meas- 
uring of unusual, heavy loads on cranes 
or booms where weights or loads up to 
10,000 pounds are handled, assuring that 
the safe working load is not exceeded, 
and thus eliminating dangerous over- 
loading -and disastrous accidents. 

The seale is of steel construction. Its 
accurate action depends upon four ex- 
tremely heavy springs. The dial is 15 
inches in diameter. 


Another Automatic Wrench 

NOTHER “revolutionary” idea in 

wrenches, if we are to credit the 
modest claims of the inventor, is that 
illustrated herewith. As the picture in- 
dicates, the tool is another version of 
the wrench that takes hold instantly and 
automatically, without any preliminary 
adjustment. Like the Stillson wrench, 
it will only work in one direction, this 
direction being that in which the handle, 
in the position pictured, is rotated up- 
ward. This brings into play the double 
linkage and the spring, tightening the 
jaws on the work. If rotated the other 
way, the wrench, like any Stillson, will 
open and slide off the work; but when 
used correctly, it possesses a bull-dog 
grip, effective at any angle, and with 
no tendency te slip, no matter how hard 
one pulls. 

















The January entry in the automatic- 
wrench sweepstakes 


Paper Saws to Cut Veneer Wood 

IRCULAR saws are made oz paper, 

for use in making veneer and fine 
furniture, and are turned out in a fac- 
tory in England. Thin plates of wood 
cut by these saws are so finely finished 
that cabinet-makers do not have to 
plane them at all before they are used. 
Such saws were originally shown at an 
English exposition and were driven by 
an electric motor. They are manufac- 
tured from a special type of compressed 
drawing paper. 

Indeed, compacted paper of such hard- 
ness has been made in England that it 
has even been utilized in place of build- 
ing stone. Experiments in the manu- 
facture of car wheels from compressed 
paper have been made in the United 
States for a number of years, but the 
product has never competed seriously 
with the ordinary steel wheels. It is 
only in the production of certain articles 
as the veneer saws that any advantage 
is found. 


The “Transinductor” 
E illustrate a new transforming ap- 
paratus, designed by Ernest W. 
Kersten of Menominee, Mich., which has 
been very successfully applied in tuned 
radio- as well as tuned audio-frequency 
amplification. This principle has also 
been adapted to transmitting sets in the 
oscillatory circuit. There are two types 
of radio-frequency amplifying  trans- 
formers: The air-core type, and that 
with the iron core. Anyone wishing to 
receive a particular wave length could 
receive with satisfaction with the air- 
core type, but he was limited as to wave 
lengths or frequencies to which he could 
tune in. That difficulty could be over- 
come by using an iron core, but in so 
doing amplification was sacrificed. In 
either case one met with frequent disap- 
pointment. 
It follows that the ideal transformer 
should combine air-core amplification 

















A more effective type of radio 
transformer 


with iron-core tuning range. That has 
been accomplished in the “transinduc- 
tor.” In this new instrument the action 
is similar to that of two transformers, 
the primary and secondary of each being 
connected in series. The primaries and 
secondaries being split between rotor and 
stator, and iron being introduced into the 
rotor, we obtain through a range of 360 
degrees (no two positions being alike) 
control of inductance, capacity and iron, 
giving high amplification on all wave- 
lengths from 150 to 750 meters. 


A Diesel-Driven Motor Car Ferry 
for Canada 

HE great increase of motor traffic to 

and from Vancouver Island was the 
cause of the building of a special motor 
ear ferry which has capacity for 45 
motor cars and their passengers. In 
several ways the design of this unique 
vessel is exceptional. Cars are carried 
on both lower and upper deck, and to 
make the former accessible a ramp was 
installed amidships which will enable 
ears to climb to it under their own 
power. This ferry, which was built at 
Victoria, B. C., has a length of 170 feet, 
a breadth of. 42 feet and draws 11 feet 
of water. The hull is of wood. 

The propelling machinery consists of 
two sets of six-cylinder four-stroke-cycle 
600-brake-horsepower marine Diesel en- 
gines, which on trial tests gave the ferry 
a speed of. 1444 knots per hour. In 
addition to the accommodations for 45 
cars there is a comfortable dining saloon 
with a maple dance floor so that the 
passengers can plan their itinerary with 
a view to dining and dancing while 
crossing to the island. The ferry is 
provided with electric lighting, hot and 
cold water, and heating devices. In 
general appearance she resembles an 
ordinary steamer more than a ferry, in 
spite of the necessity of designing her 
for a maximum deckload capacity. 

















The mathematical chip-stacker 


Invention and the Saturday Night 
Card-Game 

NVENTION has removed one of the 

petty annoyances that beset the poker 
player. No longer need he wonder how 
many chips he has, or how he stands 
on the banker’s record: no longer need 
the superstitious player be annoyed by 
his neighbor’s fingering of his stock to 
see how far ahead of the game he is; 
no longer need the banker strike an 
elaborate trial balance to insure that no 
extraneous chips are being foisted off 
on him at cashing-in time: no longer 
need the chips that were lost on the 
floor or placed, forgotten, in the pocket 
of the heavy winner embarrass the busi 
ness of balancing the game at the break- 
ing-up hour. For the latest 
a hole in the middle, and are guaranteed 
all of uniform thickness. Each, piayer 
has a little tray, with posts for the reds, 
the whites and the blues; and the aec- 
curate marks on these posts, combined 
with the uniform thickness of the chips 
themselves, enables every player to 
know at every moment 
many of the “seeds” are stacked in front 
of him. Incidentally, the perils of the 
collapse of a lofty stack are also mini 
mized by the new style of banking. Com- 
plete sets of chips, posts, and storage 
box, in every style known to the fastidi 
ous poker player, are offered by a lead- 
ing manufacturer. Incidentally, the back 
of the box carries a simple peg-and-hole 
counter by which the banker may score 
up the chips which he issues to each 
player, thus doing away with another 
fruitful source of argument, 


‘hips have 


exactly how 


A Wire Vegetable Washer 

ASHING spinach is a_ laborious 

undertaking, and 
changing of water many times to ré 
move the dirt and sand Indeed this 
vegetable is rarely served fresh in ho- 
tels, as it takes up so much time of the 


requires the 
re. 

















Washing spinach without changing 
the water 























Invention takes the scrubbing pail 
in hand, with the result pictured 


paniry mut With the device illustrated 
the drudgery of washing spinach, lettuce 
and other vegetables is reduced to a 


minimum, The basket is constructed en 


tirely of wire and opens to permit the 
vegetable’ being enclosed The two 
handles are grasped with one hand and 
the basket is placed under a _ faucet, 
which seon cleans the vegetable in a 
thorough manner. This is a valuable 
addition to the kitchen outfit 


The Thermostatic Solder-Pot 
YOLDER must be kept at uniform tem- 
Ss perature if satisfactory results are 


When overheated it oxi- 





nd there is a notable loss of 
materi and of tensile strength by what 
remains, A soider-pot has been designed 
to prevent this by means of automatic 
temperature control. The principle used 
is a modification of that found in the 
steam gace A volatile substance, very 
sensitive to heat, actuates a Bourden 
tube wl h makes and breaks the electri 
current, thus controlling the temperature 
of the conteats of the pot. Ordinarily 
the apparatus is so made up that this 
control goes into play at 60O degrees 
Fahrenheit The pot will held fifteen 
pounds of solder, and will heat this right 
ul 10 i-line temperature in 
iwen r twenty-five minutes, This ac 
tion, « for an electric heater, is 
ol iined thr igh the working of a 900 
watt heating element, built around the 
entire ! er Heat is applied to all 
pa ‘ ‘ de and botto the pot. 
Once tl ‘ iiner is filled and the cur 
ren ed on, no further attention to 
thre re ~ ecessary The eurrent is 
automatic \ roken when the heat 
reaches 600 degrees, and reestablished 
whet cs materially belew this fig 
ure Wor en may thus devote their 
entire ‘ ] duction, without losing 
any t e tehing the pot that never 
boils Che pot weighs but thirteen 
pounds, and works frem 110 or 220 volts, 
alternating or direct current; hence it is 
very largely portable. 

















French fried potatoes without a 
struggle 


SCIENTIFIC 
My Lady’s Scrubbing Pail 


HIS might be described as a pail 

with a college education, for it will 
do nothing wrong as will the ordinary 
pail. It is neat and orderly, will not tip 
over, will not drip on the carpet, will 
earry soap, brush and cleaning cloths 
carefully segregated. The pail comes in 
attractive shades, so as to take away 
much of the drabness of scrubbing which 
is the meanest form of housework. The 
pail is made extra heavy, so that it is 
not likely to tip over. The pail is se 
eurely fastened to a flaring pan which 
serves to catch any drip and also affords 
space to tuck in cleaning rags. A regu- 
lar soap container and a place for the 
scrubbing brush compiete the outfit. 


A Novel Strainer 

pow vegetables such as Brussels 

sprouts or mealy potatoes are 
broken in the process of straining, as 
this operation is usually done with a 
separate utensil. With the strainer we 
illustrate, the danger of breaking the 
vegetable is reduced to a minimum and 
the cooked article, be it vegetable, soup 
or stew, can be strained and the remain- 
ing food, after the liquid is poured off, 
may be put back on the fire in the orig- 
inal vessel to keep warm. A strainer of 
this kind has more uses in the kitchen 
than we can enumerate. The semi-circle 
of tin is punched with holes so that the 
liquid will run through. The outer edges 
are well reinforced so that the utensil 
will last a long time. 


A French-Fried-Potato Machine 
| apenec es: fried potatoes are deservedly 

popular, but are usually served in 
hotels and restaurants rather than in the 
home. The reason for this is that there 
is considerable art in cutting potatoes 
into the long strips with square or rec- 
tangular section. With the aid of a 
special cutter like the one we show, 
there is no difficulty in producing a per- 

















The solder pot that will not burn its 
contents 


fectly formed slice ready for the hot fat. 


\ heavy wire frame holds together a 
sharp tin grid adapted to divide the po- 
tato, vertically, into sections, Various 


patterns are provided so that any size 
may be produced. The peeled potato has 
the bottom cut off so that there is a flat 
surface in order that it will not wobble 
when the cutter is forced down through 
it. The cutter is seized with both hands 
and is forced slowly and firmly through 
the potato until stopped by the cutting 
board. Like so many of these ingenious 
kitchen appliances, it will save its cost 
in a short time. It comes from France. 


A Boiler With 1200-Pound Steam 
Pressure 

BOILER capable of producing 1200 
<% pounds steam pressure, said to be 
the highest steam pressure it has ever 
been attempted to put to practical use, 
will be installed in a huge power station 
now being constructed at Weymouth, 
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Mass., for the Edison Electric Illuminat- 
ing Company of Boston. 

Although generating this tremendous 
pressure, the boiler will have a heating 
surface no larger than that of the 375- 
pound pressure boiler commonly used to 
generate steam to drive turbines in large 
power-houses. The heating surface of 
375-pound boilers is approximately 20,000 
square feet. 

The steam output of the high-pressure 
boiler will be more than 110,000 pounds 
per hour. In many respects its con- 
struction will be similar to that of any 
other boiler of lower pressure, The 
tubes or pipes in which the steam is 
heated over the firepot will be no larger 
in bore than those ordinarily used, but 
will be somewhat thicker in order to 
withstand mere pressure. The drum or 
covering in which the tubes will be in- 
eased, however, will be a hollow steel 
forging with walls four inches thick and 
thereby capable of withstanding ex- 
tremely high pressure. 

















A strainer for use with any pot or 
kettle 


From the tubes or pipes in the boiler, 
the steam will pass into a superheater 
made of another series of pipes and 
placed between two groups of regular 
tubes in such a way that they afe sur- 
rounded by terrific heat and a steam 
pressure up to twelve hundred pounds is 
generated. 

Whereas the steam generated in the 
customary 375-pound power-house boiler 
is discharged into a single turbine, the 
steam from this high-pressure boiler will 
go through two turbines, being twice ex- 
panded and used instead of once. It 
will first pass through a special turbine 
capable of taking the 1200 pounds pres- 
sure. Then it will be brought back to 
375 pounds pressure by passing through 
another series of pipes in the boiler 
this series is known as a “reheater”’— 
and go into an ordinary turbine designed 
for operation in the ordinary way under 
that pressure. 

Without employing the “reheating” 
plan used in this boiler, the most ad- 
vantageous steam pressure, both prac- 
tically and economically, according to 
noted steam engineers, is about 375 
pounds. Larger pressures have been ex- 
perimented with heretofore in various 
countries but were found impracticable, 
because of technical reasons, for the in- 
crease in pressure did not bring a cor- 
responding increase in the amount of 
electricity generated by the turbine into 
which the steam passed. 

However, when the steam is passed 
through two turbines, as is the case with 
this boiler, the high pressure is prac- 
ticable. 

The engineers who worked out the 
plans for the high-pressure boiler cal- 
culate that it will produce with 13,600 
tons of coal the same amount of power 
produced by a 375-pound pressure boiler 
with 15,100 tons of coal, a saving that 
will aggregate many thousands of tons 
in the course of a year. If the boiler 
proves a success—and the engineers have 
great faith in its ability to do so—sev- 
eral similar ones will be installed in 
the power-house. 
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Popping corn the easy way 


The Rotary Corn-Popper 

MONG the pleasing household novel- 
4 ties offered this season is the corn- 
popper illustrated herewith. The cus- 
tomary shaking of the old-fashioned 
popper is replaced by a rotary motion of 
the handle, which is easier on the user 
and more effective. This popper will 
work on gas, kerosene or wood stoves. 
The operation of the popper is so satis- 
factory that over 800 were made and 
sold privately in the inventors’ home 
town before it was put on the market 
commercially, The secret of good pop- 
corn is claimed to lie in the action of 
the paddle, a member shaped somewhat 
like a propeller blade, and attached 
horizontally to the inner end of the ver- 
tical shaft, half way between the top 
and bottom of the container. Rotation 
of the handle rotates this, and keeps the 
corn in constant motion. 


A Three-Color Signal Lantern 
HERE are often places where a 
visible signal giving information by 

ecoiors is useful. We find at railroad 
stations white, red and green lanterns 
all carefully trimmed and awaiting an 
emergency. There are other places where 
a safer if less robust light is required. 
A safe lantern to use around a garage 
or where there is gas or inflammable 
vapors is very desirable and we have re- 
ceived such a lantern from a concern in 
Colorado. There is no iron or steel used 
in the construction so there is no danger 
of a spark. The rubber-covered handle 
is secured to a canister which carries a 
large dry battery connected through the 
medium of three switches shown to the 
left with three small incandescent lamp 
bulbs showing red, white and green. 
These can be flashed on singly or all 
may be turned on at will enabling vari- 
ous combinations of signals to be dis- 
played. A heavy wire frame protects 
the delicate bulbs. 
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Three-way signal lantern that car- 
ries its own battery 
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Internal arrangement of the four- 
spool headphone 


Four-Pole Headphones 

HE true index of power of an elec- 

tromagnetic device depends upon 
the number of ampere turns embodied in 
the windings. It is therefore evident 
that, by using a round four-pole con- 
struction instead of the standard two- 
pole rectangular cross section, almost 
twice the number of turns may be got 
into a radiophone in practically the same 
space while equal ohmic resistance is re- 
tained. In addition, there will be a more 
uniform magnetic distribution on the 
diaphragm. The windings of the four- 
pole phone developed in accordance with 
this argument are of the spool type. 
This, with the fabric insulation in the 
bottom of the case, is claimed to make 
grounding of the case or coils impossible, 
so that this phone will stand a higher 
voltage than any other instrument. The 
claims are also advanced that this phone 
is especially sensitive to the weakest sig- 
nals, that it gives true tonal reproduction 
under varying conditions, that tube noises 
and strays are almost entirely elimi- 
nated, and that the phone stands the 
highest amplification without distortion 
of sound while operating at highest effi- 
ciency. 


Portable Electric Bench-Lathe 
NTIRELY self-contained and _ port- 
4 able, with motor built into the 
head-stock, the lathe illustrated herewith 
requires only an electric outlet some- 
where in the vicinity to make it possible 
to set it up and use it anywhere. It is 
claimed to be unusually accurate, and to 
handle work with exceptional rapidity. 
It clears five inches over the tool rest 
and seven inches on the face plate, while 
between centers any adjustment up to 
twenty-four inches is available. The 
equipment includes the motor, two tool 
rests of six and twelve inches respec- 
tively, head wheel, face plate and cord 
of good length for attachment to any 
lamp socket. For serious work making 
the demand of portability, as well as for 
the use of the handy man about the 
house, it seems that this little lathe 
ought to fill a large place. 


A Refrigerated Rolling Pin 
l* making fancy pastry it is often nec- 

essary to have the crust very thin 
and flaky and this can be accomplished 
by the aid of a hollow glass rolling pin 
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which is filled with ice water. A metal 
cap at one end of a handle permits the 
rolling pin to be filled with ice water. 
The use of such a pin will help the baker 
of toothsome dainties, such as “Napol- 
eons” and other pastry specialties. A 
glass or porcelain rolling pin is far more 
sanitary than the old maple rolling pin. 


Machine for Wrapping Coils of 
Wire 
MACHINE that wraps coils of bare 
or insulated wire with paper has 
been developed by a Chicago manufac- 
turer. The machine is motor driven by 
gear and pinion. Drums or sheaves re- 
volve at the proper speed so that the coil 
is advanced while the shuttle applies the 
wrapping. The shuttle is driven by a 
belt and the drums are adjustable to 
accommodate various sized rolls. These 
drums also move upward and downward 
by means of a crank so as to properly 
center the coil. 

In wrapping with paper the exposed 
edge is turned under a quarter inch so 
as to give strength where it is needed 
the most. This is done by an edge- 
folder through which the paper passes 
before it is applied to the coil. So that 
a tight wrap may be obtained, the 
shuttle is equipped with a tension device 
through which the paper passes and this 
offers resistance to the paper as it is 
applied, drawing it as tightly as possible 
without breaking. 


Honey-Water as a Non-Freezing 
Engine-Cooler 

URING last winter practical auto- 

mobilists and truck drivers in five 
different States made careful tests with 
a simple mixture of honey and water 
used as a cooling medium in the auto- 
mobile engine, and, without exception, 
pronounced it superior to the alcohol 
and other non-freezing solutions they 
had tried. The tests reported were made 
in Illinois, Ohio, New York, Vermont, 

















Lathe that can be set up wherever 
there is current 


and Wisconsin, all of which States have 
severe winter weather. 

The honey-water generally used—a 
half-and-half mixture—does not boil un- 
til a temperature of 220 degrees Fahren- 
heit is reached, thereby ensuring a cool- 
ing by conductivity, instead of by radia- 
tion, for eight degrees above the boiling- 
point of water, and thereby also lessen- 



































The fish scraper that prevents the scales from flying 


ing evaporation. The boiling-point of the 
alcohol. mixture is below that of water. 

When the honey-water is boiled, only 
the water evaporates, the honey remain- 
ing behind unaffected. The percentage 
of honey in the solution remaining is 
thereby increased, and the freezing-point 
is correspondingly lowered. The con- 
trary is true of the alcohol solution: the 
alcohol evaporates before the water does 

















Wrapping wire coils by machinery 


and the freezing-point of the remainder 
is raised. And since the honey does not 
evaporate, little, if any, need be added 
after the cooling system of the car is 
first filled at the beginning of the winter 
season, the only care being that of keep- 
ing the system supplied with water as 
often as it is needed. The alcohol mix- 
ture must be tested occasionally and 
more alcohol supplied to make up for 
loss by evaporation. 

An estimate may be easily made of 
the cost of the honey required for a 
radiator of known capacity. It is only 
necessary to know the capacity in gal- 
lons and to allow one gallon of honey 
for each two gallons of radiator ca- 
pacity, if a half-and-half solution is to 
be used. This gives a mixture a trifle 
richer in honey than in water, as honey 
weighs about 12 pounds to the gallon. 
The present price of good extracted 
table-honey varies considerably in differ- 
ent localities, probably ranging from 10 
to 15 cents a pound in bulk; however, the 
cheaper grades serve in the automobile 
as well as the best. But whatever grade 
is used should be well ripened; that is, 
it should have been left with the bees 
until they have had time to thicken it 
well, during which time certain enzymes 
will have changed its sugar content from 
sucrose to invert sugar; therefore thin 
or fermenting honey should not be used. 

A complete union of the honey and 
water is said to be essential. And since 
they do not unite readily when cold, the 
desired result can best be attained by 
first heating the water and then stirring 
the honey into it, after which it should 
be boiled for several minutes. If strain- 
ing is necessary, nothing is better for 
the purpose than a piece of wet flannel. 

Illinois experiments showed that equal 
proportions of honey and water united 
by boiling formed a mixture that did 
not lose its fluidity until a temperature 
of two degrees below zero Fahrenheit 
was reached, at which point it assumed 
a mushy condition; and that a solution 
containing 66 per cent of honey did not 
freeze at 12 degrees below. 


The Safety-First Fish-Scaler 
| Cans house-wife has had the sad 

4 experience of scraping scales off a 
fish, only to have them fly ail over the 
This will not happen to the 
up-to-date lady of the kitchen, equipped 
with the fish-scraper illustrated The 
knife is so designed that instead of fly 
ing off at a tangent, the seales can only 
roll quietly out under the knife and play 
dead on the table. The teeth are biunt, 
so that they do not cut the flesh of the 
fish; but they are claimed to take off the 
scales like magic, in half the time 


quired with more ordinary ‘means 


premises. 


Grafting Cotton on Mulberry 
Roots 
MULBERRY tree with cotton grafted 
on its roots, at La Marque, Texas, 
is growing and renewing growth each 
year as if it were part of the tree 

This unusual feat in plant 
has been performed by P. Dan Georg 
a farmer of foreign birth. Dr. EB. P. 
Humbert of the Texas Agricultural and 
Mechanical College confirms the 
ment that there is a real union between 
the cotton plant and the tree This 
connection has been maintained for two 
and a half years and this year the 
grafted cotton plant yielded nearly a 
thousand bolls of cotton—a yield many 
times greater than that of an ordinary 
cotton plant. 

The grafted cotton plant having been 
converted into a perennial, puts out new 
growth from the crown each year. Dur 
ing the winter the plants are protected 
by a covering from the esld Nothing 
was noted by Dr. Humbert that indi- 
eated that the cotton was undergoing 
any marked change because of its union 
with the mulberry root. Difficulty has 
been experienced in getting the seed of 
the plants to germinate, only two seed 
having reproduced. 


grafting 





state 


A Gigantic Tea Ball for Cooking 
Rice 

NYONE who has ever cooked rice 

remembers what difficulty is experi 
enced in keeping the rice from sticking 
to the pot, and the grains sometimes 
even burn. To obviate such troubies 
manufacturer has conceived the idea of 
cooking rice in a gigantic tea ball which 
cooks the rice perfectly without the 
grains roaming around the pot When 

















Borrowing an idea from the tea ball 
for cooking rice 
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The electric heater that sets up con- 
vection as well as radiation 


the rice is cooked the ball is opened and 
if the quantity was correct, there will be 
a perfect rice ball all ready to serve with 
a curry or with Chinese sauce. The size 
of the ball is so large that it really seems 
like Gargantuan tea bail It is a 
vel isefi addition to the kitchen 
eqt ent 


Shock-Proof Glass 
a” American optice! instrument com- 
i pany, which during the world war 


threw off the foreign dominance of the 


optical glass industry, has announced 
that in its own glass furnaces it has 
obtained product that withstands great 
shocks and blows nd which is reeom 
mended for goggle lenses. This glass is 
is thin and transparent as usual lenses, 

The Bureau of Standards in Wash- 
ington recently completed camparative 
tests W ch show that it is far superior 
to preceding types of goggle glass. Sam- 
ples of the new material successfully 


withstoed blows of 2.95 foot-pounds, pro 


duced by di pping us el ball 1% inches 
n diameter from a height of eight feet. 
In all cases, even when finished in ways 
which reduced its possible strength, the 
new product withstood at least 1.30 foot 
pounds, or five times the previous maxi- 


mum As indicated by the results of 
these tests the new glass is a superior 


product for safety soggies, 


The All-Around Angle Tool 
YOMBINATIONS of try-square with 
C ther is are nothing at all new, 
but the one illustrated on this page, it is 
claimed, goes far bevond in\ of its pre 
decessors in usability. In addition to its 
obvious function as try-square, it is de- 
signed to serve as miter square, octagon, 
bevel and protractor. In connection with 
its use as miter, bevel or octagon, it has 
five positive adjustment angles on each 
side of the 90-degree angle, at each of 
is rigidty locked hy the (auto- 
matic) engagement of a pin in a hole. 

















The try-square of many uses 
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On these adjustments, the blade stands 
rigid without the slightest “waggle”; yet 
it can be instantly released for new ad- 
justment by a slight thumb pressure 
upon the push button. For carrying, the 
blade may be alined with the handle. 


Double Duty from the Electric 
Heater 

YOMETHING new in the application of 
> electricity to heating problems is of- 
fered by a New York manufacturer. In- 
stead of relying solely upon radiant or 
reflected heat, which is ineffective so 
far as raising the room temperature is 
concerned, it employs simultaneously the 
three principles of radiation, conduction 
and convection. In the first place, the 
heating element is hollow, like a gas re- 
tort with both ends open; and copper 
tubes are attached at top and bottom, 
converting it into an elongated flue, 
which is placed vertically within the 
body of the apparatus at a suitable dis- 
tance from the reflector. As the inner 
walls of the heating element became hot, 
they super-heat the air within this cylin- 
der; and this air is naturally expelled at 
the top of the tube, while cool air is 
drawn in at the bottom. This circulation 
once set up, is continuous. The reflector 
has been made oval rather than circular, 
for the purpose of accommodating a heat 
tube of greater length. As a result of 
all this, there is not merely a blast of 


planted with the clover to protect the 
latter during the summer. Rye straw 
was thrown on the road and worked into 
the sand by passing vehicles. Several 
times during the summer the clover was 
cut and also thrown upon the road, This 
was well worked into the sand and has 
partly changed the character of the soil, 
getting away from the difficulties of a 
sandy road. 

Four inches of sawdust from a saw- 
mill was spread over a quarter of a 
mile of road near another place and 
worked into the sand in a similar man- 
ner. The top of the roadway was fre- 
quently worked so as to prevent ruts 
and the sawdust was well mixed with 
the sand. This is rotting and is grad- 
ually making it possible to work the road 
as if it were made of loam. 


Rose Shears 

RDINARY scissors are, of course, 

perfectly well adapted to cut 
flowers, although gardening shears of 
greater strength have been recommended 
and sold. If the plant or bush is high, 
the flower is apt to drop to the ground 
after the stem is severed. We show two 
special forms of shears which cut and 
hold the stem at the same time. In 
the first one, when the blades antag- 
onize, an extra lug on one blade holds 
the flower until the shears are opened. 
In the other the same effect is obtained 

















Flower shears with grippers that seize and hold the severed blossom 


radiant heat passing across the room and 
heating persons, walls, etec.; but there is 
continuously discharged into the atmos- 
phere of the room, by convection, a cur- 
rent of heated air, while there is consid- 
erable ordinary conduction of heat from 
the copper through the air. 


Roads From Clover and Sawdust 
T is reported that an experiment in 
road-making in a sandy district in 

Minnesota has proved successful. This 
road was constructed by employing a 
mixture of freshly cut yellow clover and 
rye straw with the sand base, the idea 
being to convert the sand into a veg- 
etable loam so that it might be worked 
into a road. The highway has been in 
use for some time and is highly praised 
by the farmers who use it. 

In some portions of the State, the 
sandy nature of the soil makes good 
roads out of the question without the 
importation of surface materials. In 
most cases this is impossible by reason 
of the expense. So there was evolved 
the idea of changing the character of the 
soil along the highway by mingling it 
with vegetable matter. In one place 
clover was used, and on a shorter stretch 
sawdust was employed as the road-mak- 
ing ingredient. 

For the clover road the road was 
graded and planted; on the right-of-way 
was yellow clover and rye, except for a 
driveway of 20 feet. The rye was 


by means of two springs which snap 
against the stem and hold it securely 
until released. 


The Scalp Massage Bottle that 
Rubs It in 

THEN you purchase a bottle of 
scalp. remedy the directions prac- 
tically always tell you to rub it into the 
sealp. This advice is excellent, but 
people do not follow it very long. It is 
human nature to rub it in for the first 
few days, after which the original en- 
thusiasm wanes and the user compro- 
mises by applying the liquid without ap- 
plying the exercise. This may do some 
good—or it may not. The massaging is 
very beneficial, probably accounting in 
some cases for fully half of the good 
results obtained. It loosens the scalp, 
causes the blood to flow through a mil- 
lion capillaries and releases dandruff and 
scale. How, then, to get people to mas- 
sage the scalp? A Chicago manufacturer 
of hair remedies has come forward with 
a simple solution of this problem. If 
you can’t reform human nature, then 
reform the bottle in which the hair rem- 
edy comes. Make it necessary in order 
to get the liquid to flow, to massage 
the head with a rubber device attached 
to the bottle. The bottle in question has 
a large rubber cap from which project 
several rubber nipples through which the 
scalp liquid oozes as the scalp is rubbed. 
If you have no hair, if you have little, 


FEBRUARY, 1924 

















Another way of keeping the cut 
flower from falling to the ground 


or if you have some scalp disease like 
dandruff or “sealiness” one minute's rub- 
bing per day for a month or two with 
this remedy will probably produce sur- 
prising results. You may then discover 
a very fine thin crop of fuzz, at first 
observable only under favorable tight. 
Of course, if you can get fuzz you ought 
to be able to get hair, for that is proof 
enough that the roots of the hair are not 
dead, but have merely been dormant. 

One of the chief causes of falling hair 
is the excess of fat secretion from the 
sebum glands, one of which lies at the 
root of each hair. This fat, called sebum, 
becomes caked, forming little round 
plugs in the follicle, which close so 
tightly around the base of the hairs that 
they break off and fall. When a remedy 
that is beneficial to the scalp is applied 
daily with the bottle that rubs it in, 
these little plugs of hard matter are 
loosened, the follicle is thus opened, and 
if the stimulating rubbing treatment is 
persevered in daily you are at least on 
the road to hair again. 

Sometimes the roots of the hair have 
died. If this is the case there is no 
hope. But in the majority of cases of 
baldness, even if there has been no hair 
in years, the roots still live. In such 
cases the fuzz will appear, generally 
within a month or two, in some cases 
sooner, and the rest depends upon the 
enthusiasm of the user and whether he 
massages the scalp with the bottle every 
morning, making it a part of the shaving 
ritual, or merely does it only once in a 
while. New hair cannot be easily 
earned. The manufacturer of these mas- 
suge bottles sends them out filled with 
several kinds of liquid, for the treatment 
of dandruff, falling hair, secaliness, etc. 
Each condition demands a separate rem- 
edy. It is a relief to find a remedy for 
baldness that does not necessitate one’s 
going about smelling like a tar barrel. 

















To get the massage fluid to flow 
from this bottle, the motions of 
rubbing it in are necessary 
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tion, contributing added certainty that he 
had enough freedom of chest and shoul- 
ders to get the right arm out of the glove 
and sleeve. The left arm, obviously, un- 
less something were broken or untied, 
would have to work from statu quo and through the 
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(Continued from page 86) 


merely an enclosed space at one side or corner of the 















































glove in any contribution it might make to the action of room. Ours is made by pinning black cloth over a 
the seance. sectional wooden framework. 
Thus secured, the medium was 7 The initial period of inactivity 
placed in the cabinet, at the right : Tess was this time 26 minutes. It was 
(i.e., his right as he faced the ' {| less occupied with conversation 
sitters). At the left, and some — | 1 | from Palladino, and there was 
4 feet distant, was another chair r C ) I. is Po: Meee 4 less creaking of the chair. A de- 
with tambourine, trumpet, whistle Ih IIx __x | mand was made that three of the 
and two bells. Outside, at the left -— 18 — -—18— sitters, who were quite close to 
and touching the curtain, stood a | the cabinet, be withdrawn to a 
small deal table. Palladino came ' greater distance. When the dem- 
with unusual promptness; the doc- 1g onstrations began, they occurred 
tor had difficulty with her hoarse | to a considerable extent upon the 
whisper, but finally gathered that h—2—< table outside the cabinet; there 

















she wanted the medium in the cor- 
ner. He and I therefere entered 
the cabinet and placed both chairs 
more closely into their corners, as 
indicated in the diagram on this 
page. Palladino then spoke in bet- 
ter voice, and made clear her de- 
sires: in accordance with these, 
we moved the medium to the left side of the cabinet 
and placed the other chair at his right, half a yard or 
so from him. This meant that the apparatus was on 
the same side as his potentially free hand, and that 
both it and the table were much nearer to Nino than 
at first. The second diagram makes all this clear. 

For 24 minutes after this we had nothing but con- 
versation, with repeated demands that we talk among 


ourselves. Then the physical phenomena commenced, 


with raps. After quite a display of these, we had a 
nine-minute hiatus, with talk and scraping of the 
chairs in the cabinet; then the belis came into play, 


and rang very freely. The trumpet was next used to 
tilt the table, to stroke the curtains, and finally for a 
short bark of inarticulate voice. The tambourine and 
both bells operated simultaneously, being followed by 
a very finished act in which they and the trumpet, four 
in all, were used in succession at short and uniform 
intervals. The whistle came into 


The chair with the circle is that occupied by 
the medium, that with the crosses the one con- 
taining the apparatus. The full squares indicate 
the original positions of the chairs, the dotted At one time a 
ones their places after the first rearrangement 


Early condition of the cabinet at the 
initial seance 


was never enough light to furnish 
observations of value here, how- 
ever. 

bell was placed 
upon the table, and fell to the floor 
outside the cabinet. I replaced it 
on the table, and it was later taken 
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possible to free a hand was -borne out by 
the failure of any of the apparatus to 
show finger prints. The performance, it 
not genuinely psychic, had been engineered 
with gloved hands, brought into 
hitching the chair from point to point in the cabinet. 

For the third sitting we planned something not yet 
tried—a definite attempt to fix the medium so that he 
could effect no escape whatever in nornial fashion. We 
made this attempt under the best of auspices; Houdini 
interrupted a vaudeville tour and came on from Little 
Rock, Ark., to superintend the tying. 

For the disposition of the hands we used the gloves 
again, but sewed them both to the undershirt Then 
we forced each sleeve down over the other hand, and 
sewed the two sleeves firmly together. The linings of 
the gloves had been sewed to the outer layers at the 
tip, and the thumbs tacked down against the 
rather than an overcoat, and 


play by 


hodies 


The coat was a suit coat 


the gloved hands packed the sleeves so tightly that 
Nino could plainly get no action with his hands unless 
he burst the sleeves. The coat was sewed snugly) 
about the neck, and at the two front corners and in 


the middle of the back was basted to the trousers 
With the soft rope supplied him, Houdini personally 
tied Nino into the chair, and he did u 


In every case he made a loop about the arim, 


masterly job. 


leg, chest, 





















































back into the cabinet. The tam-_ ete., and tied this with a square knot, leaving ends 
bourine was placed on the table, long enough to form a second loop 
and covered with the trumpet. The 9 sees to pass about the appropriate por 
table itself tilted sharply and re- i tion of the chair. Drawing the 
peatedly, and was turned about former loop only so tight as was 
and left at an angle with its orig- | = * ny a comfortable for Nino, and the lat- 
inal position. In other details, the 6] 8 LJ 4 + ter as tight as it could be drawn, 
sitting was substantially a repeti- Lx = —! a maximum of security was ob 
: , . rs r—s—-| | P . : - : 
tion of the first one. “ tained without hurting Nino in the 
Dr. Vecchio was positive that he least—unless he was going to 
saw a hand outside the cabinet. = struggle to, free himself, in which 
One or two others were inclined is event he could make himself 
to verify this in part, though un- | acutely uncomfortable. 
able to the object as a p——s— The medium’s chair was tied to 





identify 








hand. Dr. Block thought it a 
shadow passing over the cloth, The final 


Most of us saw nothing. 

At Nino’s informal sittings it is 
customary to get hand-clapping. 
On Monday and Friday, Dr. Vet- 





play last, very loud and shrill. ee eer e 





chio asked for this repeatedly, 








This brilliant phase lasted 12 
minutes, being followed by 15 














minutes in which there came _—— 
from the cabinet only demands | . 
that we talk and sing. While j[x x} 
responding to the latter request, 18 — 





we got a fresh shower of raps, 





T sometimes setting the example with 
his own hands. At no time was 
the request honored, though every- 
4! thing else that he asked for was 
given. In view of the known im- 
probability that both of Nino’s 
hands could be normally free, this 





bells and tambourine, in time with 
the song. A further wait of ten 
minutes was terminated by a crash 











t 
+ omission seemed significant. 
1p’ The violent phase of the second 
t sitting lasted for 20 minutes, with 











slight interruptions. It was suc- 


- 2.—+ 





in the cabinet, with distressed 
cries for aid. We found the chair 
with Nino in it, capsized on its 


side; and in going over, he had 
struck his head on the other chair, 
so that his nose was bleeding 
freely. We righted him, and found him in such hysteria 
that it imperative to cut him loose without 
delay. 

Superficially I was able to examine the bonds as we 
cut them; they seemed little disturbed, with one im- 
portant exception. The wire about the forearms had 
been anchored to the upper arms. At the left this 
anchorage had not been tampered with; on the right 
it had been loosened and slipped down to the elbow. 
Perhaps this was accidental; but I judged that until 
the wire was thus eased, the arm could not be suf- 
ficiently straightened to be withdrawn from the sleeve. 

Both bells showed finger prints; no teeth marks 
were found on any of the apparatus. 

On the 14th we paid less attention to the wire about 
the forearms, concentrating upon so arranging the 
ropes about the arms and chest as to assure 4 minimum 
of mobility of the shoulders We sewed the left glove 
to the coat sleeve and the right to 


sitting, 


seemed 


The position in which the two chairs 
were found at the end of the first 
with the medium prostrate 


ceeded by a period of inactivity 
during which we got nothing save 
Palladino’s voice. After 61 min- 
utes of this, she finally permitted 
the sitting to end in accord with 


Dr. Vecchio’s reiterated demand. But 


arrangement at the first 
seance, which prevailed throughout the 
active phase 


the base-board of the cabinet with 
a loop of metal strap, 
a wax seal, The 
be displaced without breaking the 


a cord, and 
chair could not 


seal, and this could not possibly 
be done by accident. Securing the chair in this fashion 
made it unnecessary to discommode Nino by fastening 


his feet Xlear of the floor, as would have been neces 
sary etherwise; for with his feet on the floor and the 
chair free, he can move the chair anywhere he pleases. 

The chairful of apparatus was placed in front of the 
medium and 20 inches distant. We sat for 81 min 
utes, and with the exception noted below nothing oc 
curred save conversation from Palladino. She wanted 
us to talk and sing, as usual. Now she 
skill with which we had tied the medium, and 
she complained that he very 
Houdini resented this, and I had to restrain him from 
arguihg it with her. Later he did argue it with Dr. 
Vecchio, insisting that so long as no attempt was made 
to get free, the bonds were as comfortable as bonds 
could reasonably be. I agreed with him. If we cannot 
tie the medium effectively without phe- 
nomena, jet us have this understood once 


praised the 
again 


was uncomfortable. 


stopping the 




































































first she called him to the cabinet and at 5! — for all. 
whispered to him that the medium had Throughout this sitting the cabinet gave 
been very restless, and that we should off intermittently sounds like those from 
find his bonds seriously disturbed. a chair that stands unevenly, tilting back 
This was putting it mildly, as the pho- sills J C) 4 and forth from three legs to another three. 
tographs indicate. The wire about the — Lait Sometimes this was accompanied by 
forearms had been so displaced that all b—(g—4 b—18'— slight disturbances of tambourine or bells. 
the loops save one were now about the identifying the affected chair as the one 
right wrist alone. The one loop which * earrying the apparatus. 
had resisted this treatment remained to is, When we entered the cabinet at the end, 
act as a pivot, about which the arms | we found that the second chair had heen 
could play like scissors, giving a wide 2 placed in contact’ with the baseboard at 
range of movement for both gloved hands. the back of the cabinet, and that Nino’s 


The most desperate attempts had been 
made to free a hand. Mr. Hopkins had 
to take his overcoat to the tailor next 
day to have the left cuff repaired where 

it had been chewed as though by a 





the shirt, and put the apparatus at 


teething puppy. At the right, the 


‘9 coat sleeve had been drawn back 





Nino’s right. Recalling the first 


—— 





seance, a request for transposition 
might have been expected; but it 
did not occur. 











| and the undershirt = similarly 
chewed where it joined the glove. 
Both gloves were saturated with 





O 





The cabinet was only five feet 
wide this time; by special request 
of Dr. Vecchio it was covered 
across the top, at a height of six 
feet. I ought perhaps to explain 


















saliva. In both gloves the lining, 
which was separate from the outer 
shell, had been turned partly in- 
side out; similarly with the 
thumbs, and it had been found 


-—8— 











that “cabinet” is a technical term 
of the seance room; it denotes, 
not an article of furniture, but 


The way the triangular cabinet was to 
set up for the third seance 


impossible to return Nino’s thumbs 
their stalls. The conclusion 
from all this that it had been im- 


The arrangement of the 
smaller cabinet for the 
second sitting 


foot could be twisted into contact with 
this same baseboard. We demonstrated 
experimentally that a noiseless application 
of the foot to the board would 
chair and duplicate the noise we had heard: and we 
observed marks on the board indicating that the foot 
had been applied to it. Even Dr. Veechio accepted this 
explanation, and agreed that nothing supernormal had 
been heard. 

Examination showed conclusively that the mediun 
had attained no freedom, though sounds from the cubi- 
net indicated attempts to do so. Houdini had not under 
estimated the difficulty of tying a strong and 
human; he had said that he wouldn’t cuarantee that 
Nino couldn’t get loose, but he would guarantee that 
he would never get back. He had not got out at any 
point, however; and there had been so physical 
(Continued on page 183) 


rock the 


aetive 
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Recently Patented Inventions 


Brief Descriptions of Newly In vented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 








Pertaining to Apparel 


GARMENT FASTENER.—R. A. Nowak, 





940 So. Bixel St.. Los Angeles, Cal. The 
particular object of this invention is to pro- 
vide a device that will dispense with the but 
ton and buttonhole now commonly used for 
garment fastening \ further object is to 
provide a fastener that can be cheaply con- 
structed, and very easily perated, (See 
Fig. 1.) 
Electrical Devices 

ELEC TRIC MOTOR-DRIV1I IN ~COM- 
PRESSOR.—G. J. Spourer, 46 £. Eppirt 
St., East Orange, N. J. This invention is 
largely used for tire pumping, and makes a 
distinct development in that it attains a 
high speed in a compressor. It is econ- 


2000 revolutions per 
attaining 
absence of bearings on 
thrust being on 
motor; this 
connection, 
shaft and 


structed to run over 
minute. One important 
the high speed, is the 
the compressor, the 
the bearings of the 
permits of a high speed 
usually direct, between the 
the compressor piston. 
AUTOMATIC BATTERY WATER-SUP- 
PLYING DEVICE. A MENGER, 611 
Adams St., San Antonio, Texas. The in- 
vention relates to a device which is adapted 
to be applied to batteries 
of ordinary types, adapted for 


factor in 


piston 
high spe ed 
drive 

motor 


electric storage 


such as are 


use in automobiles, to automatically main- 
tain the electrolyte in the several cells of 
a battery to which applied at a desirable 
level by supplying distilled water to the 
cells when required. The device may be 
operatively applied without preventing the 
inspection of testing of the electrolyte. 
(See Fig. 2.) 

STORAGE-BATTERY FILLER. —C. 
BurkK#HARD, 728 Elton Ave., Bronx, N. Y. 


object of the invention is the 
portable filler which 
container with a 


The general 
provision of a simple 
may be used to fill any 
fluid which will eonduct electricity, 
dilute any conducting fiuid, the filling means 
being provided with means for automatically 
shutting off the filling device when the fluid 
in the container has reached a certain level. 





Of Interest to Farmers 


UTT ER FOR FORAGE AND | GR. AIN 
GRINDERS.—.J. Hocwenaver, c/e Hoch- 
enauner, Alfalfa Mills, Mfg. Co., Pueblo, Colo. 
The invention relates to that type of appa- 
ratus in which a se eutters are dis- 
posed at angles upon a lengthwise 
shaft for operation above a semicylindrical 
screen. An object is to produce a cutter 
formed of a fiat strip of with con- 
cavely curved sides whereby cutting edges are 
formed at opposite square ends 
whereby the number of cutting edges may be 
materially inereased, and the cutting ma- 
terially enhanced. 

POULTRY PERCH.—J. 
North Loup, Neb. The 
object the provision of a device adapted to| 
contain a medicated solution which will sat- 
urate the perch to prevent mites or other 
v rmin from infesting and propagating on the 
perch. A further object is to provide a longi- 
tudinal groove extending 


ries of 


various 


metal 


sides of 


MANCHESTER, 





or to} 





invention has for its | 





from end to end of | lerton 





5.—WHAT IS 
NVENTION is difficult of definition; 


invention. 
mechanical skilil, 
tice Bradley of the Supreme Court, 


growth of -such development. 
next, 
hundred different places. 


inventors are worthy of all favor. 


invention. 


advancement of the arts. 


and vexatious accountings 





An improvement may or may not be invention; if to devise such an im- 
provement the exercise of the true inventive faculty is required, it is an 
But the border line between pure invention and the practice of 
technical knowledge and experience is often indeed vague. 
Perhaps the best judicial expression respecting the foregoing is that of Jus- 


process of development in manufactures creates a constant demand for new 
appliances, which the skill of ordinary head workmen and engineers is gen- 
erally adequate to devise, and which, indeed, are the natural and proper out- 
Each step forward prepares the way for the 
and each is usually taken by spontaneous trials and attempts in a 
To grant to a single party a monopoly of every 
slight advance made, except where the exercise of invention somewhat above 
ordinary mechanical or engineering skill is distinctly shown, is unjust in 
principle and injurious in its consequences. 
is to reward those who make some substantial discovery or invention which 
adds to our knowledge and makes a step in advance in the useful arts. Such 
It is never the object of those laws to 
grant a monopoly for every trifling device, every shadow of a shade of an 
idea which would naturally and spontaneously occur to any skilled mechanic 
or operator in the ordinary progress of manufactures. 
nate creation of exclusive privileges tends rather to obstruct than to stimulate 
It creates a class of speculative schemers who make it their 
business to watch the advancing wave of improvement, and gather its foam 
in the form of patented monopolies, which enable them to lay a heavy tax 
upon the industry of the country without contributing anything to the real 
It embarrasses the honest pursuit of business with 
fears and apprehensions of concealed liens and unknown liabilities to lawsuits 
for profits made in good faith.” 


INVENTION ? 


it is almost always a question of fact. 


delivered in 1882 as follows: “The 


The design of the patent laws 


Such an indiscrimi- 

















the bar, such groove being eovered so that 
the disinfecting solution will not come in 
contact with the feet of the poultry. 

BRUSH GRUBBER AND LEVELER.— 
E. C. LEAK, Susanville, Calif. Among the 
objects of this invention is to provide a 
simple, easily constructed, economical device 
‘* the character specified, wherein an A- 

me is provided adapted to be drawn 
through the sage brush, and provided with 
cutting blades on its inclined side for cutting 
and pulling up the brush. 

MOWER.—C. LoRENSON, c/o Lorenson 
Harvester Co., 1314 W. 3d St., Davenport, 
Iowa. .An object of this invention is to in- 
erease the mobility of the machine and to 
enable it to be used where the cutter bar 
is required to work at various angles rela- 
tive to the general position of the machine 
so as to enable the machine to effectively 
cut grass or vegetation where the slope of 
the ground, passed over by the cutter bar, 
is generally unfavorable for cutting, the ma- 
chine may also be adjusted for topping 
weeds or the like. 

MANURE REMOVER AND 
SPREADER.—H. C. Wricutr and W. J. 
Wricut, Dugold, Manitoba, Canada. Among 
the objects of the invention is to provide a 
device of the character specified equipped 
with mechanism for loading manure and 
also for spreading, and feeding the same to 
the spreader, the traction wheels automat- 
| ically operating the feeding mechanism. A 
further object is to provide means for throw- 
ing the traction wheels and feeding mechan- 
ism out of gear without spreading manure. 

SPRAYER.—J. C. Freperick, 1992 Ful- 
Ave., Detroit, Mich. The invention 





relates to agricultural implements. The 
primary object is to provide a sprayer con- 
structed in the form of an attachment which 
may be easily attached to and detached from 
the frame of a cultivator so that the sprayer 
may find ready use in connection with the 
cultivation of plants, or the sprayer may be 
used separately from the cultivator, or other 
farm tool. 

GRAIN SAVER.—C. F. Kturn, Wi- 
baux, Mont. The invention has for its ob- 
ject to provide an attachment or grain saver 
for self-binding grain binders and other har- 
vesting machines. A further object is to 
provide in combination with the platform 
canvas or apron, or endless conveyer and 
elevator canvas, a grain saving attachmen< 
so as to eatch all grain that falls between 
the platform and the elevator canvases and 
onto the ground. 


FRUIT CATCHER AND GRADER.— 
J. F. Cook, 846 Brunswick St., San Fran- 
cisco, Cal. This invention relates to the 
harvesting of fruit such as apples, prunes 
apricots, peaches, and the like which require 
eareful handling. The principal object is to 
facilitate the gathering in an economical way 
without making it necessary for the fruit 
picker to climb the tree. The catcher is 
portable and is associated with a grader, the 
fruit being gathered and graded simultane- 
ously. (See Fig. 3. 

THRASHING DEVICE.—H. R. TucKER, 
Box 414, Balboa, Canal Zone. This inven- 
tion relates to a device for thrashing rice, 
wheat or other grains, its general object is 
to provide a manually operated device that 
may be set up in any convenient place, such 
as on a table, for example; it is designed 


primarily for use in isolated situations in 
lieu of the primitive flail. (See Fig. 4.) 








Of _General_ Interest 

DISPLAY TABLE.—W. PATTEN, 57 W. 
125th St., New York, N. Y. An object of 
the invention is the provision of means 
whereby the periods of rotation and rest of 
the table can be varied at will so that when 
the articles of merchandise are displayed 
and mounted on the table their peculiar in- 
termittent motion causes the attention of the 
public to be drawn more quickly to them. 

DISPENSING DEVICE.—S. S. CEeLano, 
839 2nd Ave., New York, N. Y. The inven- 
tion relates to a brush such as is primarily 
intended for use in connection with the 
brushing of the teeth. It is an object to 
provide a brush with which a tube of tooth 
paste may be operatively combined to per- 
mit of the substance contained within the 
tube being applied directly to the bristles of 
the brush. It is a further object to provide 
a self-contained and compact device of this 
character. 

CAMPING OUTFIT.—O. E. Hans, Box 
202, Paden, Okla. An object of the inven- 
tion is to provide a camping outfit which is 
of simplified construction and which will af- 
ford sleeping and housing accommodation for 
a plurality of persons when set up. The de- 
vice is adapted to be attached to an auto- 
mobile of ordinary construction in such man- 
ner as not te retard the movements of the 
ear, and may be folded into small compass 
whereby it is readily portable when de 
tached. 


TABLE FOR TALKING MACHINE.— 
J. F. Borst and W. Borst, 1117 Cypress 
Ave., Ridgewood, Brooklyn, N. Y. It is the 
primary object of the invention to insulate 
the diaphragm from friction, vibration and 
sounds from the sound box and stylus and 
various metal parts of the machine, by the 
use of a material the transmission qualities 
of which are extremely low, thereby leaving 
the diaphragm free to render a clear repro- 
duction. 

CONTRACTED OR SHORTENED 
CHARACTERS FOR PRINT.—E. R. SAn- 
TONI, 11 Via del Comune, Ancona, Italy. The 
object of this invention is to provide con- 
tracted characters for print, the main fea- 
ture of which comprises a fundamental letter, 
symbolized secondary letters inserted in the 
same, and symbolized mobile overhead letters 
superposed to the same, the secondary letters 
being in a reduced shape. 


BRACELET.—W. SecMAN, 102 Fulton 
St., New York, N. Y. This invention more 
particularly relates to a chain bracelet and 
has for its general object to provide a chain 
bracelet which aims to embody strength com- 
bined with an attractive appearance yet em- 
bodying links of simple form well adapted 
for receiving stones in a desirable arrange- 
ment, the bracelet being composed of ellip- 
tical links and intermediate shorter links. 

BOOKBINDING.—G. 8S. Fry, c/o Gregg 
Publishing Co., 585 5th Ave., New York, N. 
Y. Among the objects of the invention is to 
provide means whereby the strain between 
the boards of the cover and the back of the 
book is eliminated, the cover being hinged to 





Semething different in garment fas 


Fig. 1. 
. Newak 


teners, as invented by R. A. 
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Fig. 2. Supplying battery-water automatically 
with A. Menger’s invention 











Fig. 3. Portable fruit gatherer and grader, pat- 
ented by J. F. Cook 








Fig. 4. H. R. Tucker’s home thrashing device 
for rice and other grains 
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Fig. 5. T. J. Morrison’s key holder with ex- Fig. 6. J. B. Watts’ new design for road sur- Fig. 7. Combined stop and handle for bore- Fig. 8. Novel bridge structure of portable 
tensible chain and reel face, facilitating expansion cleaning rods, the invention of E. H. Williams type, patented by S. A. Reake 











permit of its being swung completely around 


beneath the body portion and lie adjacent the | 


other cover portion without any strain what- 
ever on the parts. 

KEY CHAIN REEL.—T. J. Morrison, 
367 W. 123d St., New York, N. Y. The 
general object of the invention is the pro- 
vision of a compact reel provided with an 
extensible means for holding keys or the 
like, that operates to retain the extensible 
key holding means in its extended position, 
and that may be operated to draw the ex- 
tensible key holding means into the casing. 
(See Fig. 5.) 

CONTAINER.—A. H. TRAGESER and L. 
HASSINGER, c/o Albert H. Trageser, 447 W. 
26th St., New York, N. Y. The primary 
object of the invention is to provide a ship- 
ping container particularly adapted for the 
transportation of heavy fluids such as paint, 
ink, varnish, and the like, the device being 
provided with a removable closure plate so 
constructed that a liquid-tight joint is had 
between the container and the closure plate. 


ARTIFICIAL BAIT.—P. E. PETERSEN, 
c/o Frank Leveroni, 814 Fremont Bldg., 
Boston, Mass. The invention relates to an 
artificial bait made to simulate a minnow, 
and is equipped with gang hooks and a plate 
projecting at the under side. The general 
object is to provide a plate so formed and 
arranged as to develop the utmost rotary or 
turning motion of the bait about its axis to 
produce a rapid wiggling motion approxi- 
mating the actual motions of a life fish in 
swimming. 

EXERCISING DEVICE.—C. G. Purpy, 
151 Linden Ave., Brooklyn, N. Y. The in- 
vention is especially designed and constructed 
for exercising the teeth and gums. The 
primary object is to provide a device the use 
of which will supply the necessary exercise to 
the muscles of these several organs to keep 


the organs in a healthy state, and operate | 


as a preventive agent and curative medi- 


cine in cases of pyorrhea. 

PROCESS FOR PRODUCING STEEL. 
—J. T. Jones, 2032 Greenup St., Covington, 
Ky. The primary object is to provide a 
process by means of which a cheap deoxidiz- 
ing and recarburizing agent may be used to 
obtain a product of the highest grade, tool, 
or armor plate, steel. A further object is to 
provide a process whereby iron of a fibrous 
nature, such as wrought iron, may be treated 
so that the surface may be renaered ex- 
tremely hard, the hardness decreasing to- 
ward the center. The process comprises 
treating the surface with material compris- 
ing molten pig iron containing carbon in a 
combined state. 

ARTIFICIAL BAIT.—G. E. Fenner, c/o 
J. E. Wall, Oxford, Wis. This invention re- 
lates to a fishing bait in which the hooks are 
ordinarily guarded and the barbs thereof 
covered to prevent the bait from catching 
on weeds, but in which the hooks become 
automatically exposed to hook into the fish, 
upon the bait being taken by the fish; the 
device including means that will instantly re- 
turn the hook to protected position without 
action by the fisherman. 

MOTHPROOF CHEST.—W. C. Detss, 
c/o J. C. Roeser, 156 Broadway, New York, 
N. Y. The invention has for its object to 
provide a device in which clothing or other 
articles may be conveniently stored, and 
which may be closed as to effectively prevent 
the entrance of moths, or which may be 
treated in such a manner as to be repugnant 
to moths. The device is strong and durable, 
and may be collapsed for the purpose of 
storage or transportation. 

LINE FASTENER.—H. C. LAFFERTY, 
Box 156, New Castle, Pa. This invention 


| relates to means for fastening a clothesline, 
guy rope, or the like, and more particularly 
to a fastening device of the hook type hav- 
ing means for suspending it in position and 
for so engaging the rope as to hold it fast 
but permit of the rope being readily loosened 
with the greatest facility when desired. A 
further object is to provide a line fastener 
{that may be either hung on a fixed hook or 
applied as a connection between terminals. 

PEEP SIGHT FOR FIREARMS.—J. C. 
MATTHEWS, Kamiah, Idaho. An important 
object is to provide a peep sight which may 
be rotatably adjusted for accuracy in aiming 
when firing at different distances. A further 
object is to provide a sight which may be 
attached to any firearm without changing 
the construction of the same. The device 
consists of but few parts, yet is efficient in 
operation. 

FORM FOR CONCRETE CONSTRUC- 
TION.—C. W. Haywarp, 926 E. Guitterrez, 
Santa Barbara, Cal. The aim of this inven- 
tion is to provide a device which will require 
very little lumber and time for its setting 
and which will furnish a form for continu- 
ously constructing a conerete wall whether 
hollow or solid and in which the wall may 
be progressively advanced in height by the 
repeated application of the given number of 
boards throughout various stages of the 
building of the wall. 








| 87th St., New York, N. Y. The general ob- 


HAND BAG.—I. C. BLUMENTHAL, 62 W. 
113th St., New York, N. Y. This invention 
has for an object to provide a construction 
which is very simple but which will act as a 
proper enclosure while presenting a locking 
and supporting means. A further object is 
to provide a hand bag with supporting and 
locking straps arranged to pass beneath the 
lower edge of the bag and to a point above 
the bag so as to support the bag and its 
eontents at the same time lock the upper 
part of bag. 

COUPLING.—E. G. JoHNSON, c/o, Stu- 
art-Johnson Co., Hibbing, Minnesota. Among 
the objects of the invention is the provision 
of a device for easily and rapidly attaching 
a hose to a fire plug, whereby firemen will 
not lose any time in getting their equipment 
ready. The attachment is capable of being 
locked against manipulation by unauthorized 
persons. A further object is to provide co- 
operating members which may be automati- 
cally connected and sealed to prevent loss of 
water. 

BUILDING BLOCK.—G. Ey, 307 E. 
ject of this invention is the provision of a 
simple and durable block so designed that, 
when subjected to a breaking strain, the line 
of break is long in comparison to the dimen- 
sions of the block. A further object is the 
provision of a block in which the web and 


























Fig. 9. G. H. Knutson’s self-closing gate, 
operated by the weight of the passing vehicle 
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A better double boiler designed by 


Fig. 10. 
J. R. Smith 








CLASP FOR BRACELETS.—K. L. 
ToreLcKe, A. MIKKOLA and L. SHAPIRO, ¢/o 
Master Jewelry Co., 57 E. Jackson Blvd., 
Chicago, Ill. An object of the invention is to 
provide a clasp for a bracelet or the like 
that securely locks the free ends of the 
bracelet against unintentional separation 
from one another. The device is constructed 
to resemble the ordinary link of the brace- 
let and therefore not contrasted against the 
general design. Means are provided for re- 
leasing the lock, but it is not likely to be- 
come accidentally actuated. 

OPTICAL BINOCULAR INSTRU- 
MENT.—E. WEsSsELy and J. SCHIER, c/o 
Paget Moeller Hardy, Vienna, Austria. The 
object of this invention is to provide a 
binocular official instrument for inspecting 
narrow cavities which is simple and cheap in 
construction, which can be readily cleaned 
and sterilized and in which the rays of light 
coming from the object to be inspected enter 
the two eyes of the observer of an angle of 
divergency greater than that at which they 
come from the object. 

KNOCKDOWN TABLE.—W. ScuwaAegc- 
LER, 1462 Edgewater Ave., Chicago, Ill. An 
object of this invention is to provide a knock- 
down table which may be readily assembled 
and disassembled without the use of tools or 
the like, and when disassembled may be 
packed in a relatively small space. A further 
object is to provide a table in which the legs 
ean be secured so as to produce a light, 
strong and durable structure, not likely to 
easily get out of order. 











bracing members joining the side walls ter- 
minate in a plane extending at right angles | 
to the side walls so that the line defining the | 
junction of the ends of the bracing members 
and web with the side walls is straight. 

TANK CONSTRUCTION.—S. Diactre, 
R. F. D. No. 3, Hempstead, N. Y. The in- | 
vention aims to provide a construction which 
materially increases the pressure load resist- | 
ance, which reduces the areas of the plate | 
members and segregates the same, which re- | 
lieves the walls or sides from the roof-load 
stresses, which facilitates the process of | 
welding the elements together, and which 
effects an economy both in materials and | 
labor, while at the same time increasing the 
efficiency of the structure. 

LIGHTNING ROD.—M. CrEIcuToON, 
Rensselaer Falls, N. Y. The invention has 
for its general object to provide features 
which constitute a connector between the 
point element of the lightning rod and the 
conductor cable, as well as means to secure 
the point element in position on a roof or the 
like in a manner to sustain the connection 
and cable raised and amply protected against 
the ingress of rain, with the possible result 
of affecting the electrical connection, due to 
freezing. 

SOAP DISPENSER.—L. S. Rosen- 
BERGER, Fox Chase, Philadelphia, Pa. The 
object is to provide a construction which 
may be readily mounted in a horizontal plane 
and in such a manner as to discharge the 
soap at a desired point, intermittently. A 
further object is to provide a device in which 





the soap is propelled and forced toward the 
opening, thereby insuring a sufficient dis- 
charge to answer the requirements of the 
operator. 

DEVICE FOR USE IN MENDING 
FILMS.—R. G. WYMAN, 424 Dahill Road, 
Kensington, Brooklyn, N. Y. This invention 
relates to a device for use in mending motion 
picture films; its general object is to provide 
a, device whereby the film may be scraped 
at the ends to be jointed and conveniently 
prepared for receiving an adhesive material 
for the joinder of the ends, and mejns to 
dispose the film ends overlapped for pasting 
the same and insuring the correct register of 
the side openings in the respective ends. 

HAIR NET.—C. R. PIEPER, c/o 
Products Corp., 516 S. Second St, 
Crosse, Wis. An object of this invention is 
to provide a process of manufacturing a 
spherical-shaped hair net by means of a 
plastic material, such as cellulose, which is 
passed through a molding deviee having a 
flat or curved surface. A further object is to 
provide a hair net which may be made of a 
cellulose material and colored to match vari- 
ous shades of hair. The device is free from 
any unsanitary conditions. 

ROAD CONSTRUCTION.—J. B. Watts, 
c/o Watts Construction Co., Concordia, 
Kan. The invention has for its object to 
provide a construction wherein there is pro- 
vided means for permitting the top of the 
roadway to respond to temperature changes 
in expansion and contraction, and to per 
mit the surface to be repaired or renewed 
without affecting the foundation or base of 
the roadway. (See Fig. 6.) 

COMBINED STOP AND HANDLE FOR 
BORE-CLEANING RODS.—E. H. W1at- 
IAMS, Florin Rd., Florin, Cal. The inven- 
tion has particular reference to a cleaning 
rod for gun barrel bores. The principal ob- 
ject is to provide a simple member for longi- 
tudinally adjustuble association with a clean- 
ing rod to constitute a stop for engagement 
with one end of the barrel to limit the 
movement of the cleaning rod and prevent 
the entire projection of the end of the rod 
from the barrel. (See Fig. 7.) 

BRIDGE CONSTRUCTION. — S8. A. 
RoakKE, c/o Southern Pacific Railway Co., 
165 Broadway, New York, N. Y. The pri- 
mary object of this invention is the pro- 
vision of a movable bridge, and more par- 
ticularly a bascule bridge, which may be 
manufactured at a main plant and subse 
quently shipped to the point at which it is 
to be erected, the parts being so arranged 
and constructed as to eliminate any neces 
sity of a supplemental assemblage plant, at 


Iron 
La 


45 


the point of ultimate assemblage. (See 
Fig. 8.) 
SELF-CLOSING GATE.—G. H. Knort- 


son, R. F. D. No. 6, Pelican Rapids, Minn. 
An important object of this invention is to 
provide an automatic gate whereby the same 
is elevated by the weight of a vehicle when 
on either of a pair of runways at opposite 
sides of the gate. A further object is to 
provide means whereby the gate may be 
lowered when the vehicle has passed beneath 
the same. (See Fig. 9.) 

DOUBLE BOTLER.—J. R. Smira, 920 
Waverly St., Palo Alto, Cal. The invention 
has for its object the provision of a boiler so 
constructed that the maximum amount of 
surface of the inner container is subjected to 
the direct action of and contect with the 
boiling water. Another cbject resides in the 
provision of means whereby in the ebullition 
of the water, due to the steam bubbles, 
splashing the water out of the boiler is effect- 
ively prevented. (See Fig. 10.) 

HIGHWAY SIGNAL.—W. V. Bercen 
and A. C. SHuTE, c/o Niterday Signal .Co., 
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Among the objects of the 
a device adapted to 


Hillsboro, Ore. 
invention 
be permanently arranged along highways for 
indicating danger caution, where- 
in a sigtial is provided capable of be- 
ing seen either by daylight or at night, and 
illuminating the same 
projected rays of 
automo- 
night. 


is to provide 


or need for 
visual 
having means for 
through the reflec 
the headlight of an 


bile, to re 


tion of 
approaching 
visible at 


nder the same 





Hardware and Tools 





WELDING TORCH.—W. J. FRANK, 
2304 W. Fayette St., Baltimore, Md. One 


of the objects of the invention is to provide 
a welding toréh of simple and light con- 
struction which will permit the use of a 
niurality of tips selectively, whereby the 


torch can be 
for use in welding operations ordinarily re- 


readily adapted by tip selection 


quiring the employment of a welding torch 


designed for either heavy or light work, ac- 
cording to the particular service require- 
ments. 

GAGE.—E. A. FRANcIS, Marshalltown, 
Iowa. This invention relates to a gage for 


measuring cylindrical bores and comprises a 
plurality of blades having rounded ends to 
the walls of various 
measured and having indications 
diameter of 


conform to rounded 
bores to be 


relating to the 


each bore, a 


common pivot upon which all the blades are 
mounted, and a eage in which the blades 
may be housed. 

VALVE GAGE PULLER.—J. L. Cun- 
NINGHAM and M. D. WHALEN, c/o W. L. 


Baker, Atty., Cresco, lowa. The object of 
the invention is to provide a device of the 
above character by which the valve gage of 
the type employed overhead valves in 
internal combustion engines may be lifted or 
pulled in an expeditious manner, and with- 
out injury. It an object that the de- 
vice be simple in construction and inexpen- 
sive te manufacture. 

HINGE.—F. W. Mcwetensrucn, 20 
Chureh St., Bergenfield, N. J. The invention 
pertains more particularly to espe- 
cially adapted for use on freight car doors. 
The primary objects are to so construct a 
hinge that in iustances where it is espe- 
cially difficult to the door the 
hinges may be removed without mutilation of 
the door or car, and may be easily replaced. 

GARDEN TOOL.—W. J. KeEsset, 59 
Garret St., N. J. An object of 
this invention is to provide which is 


for 


is also 


hinges 


open cur 





Paterson, 
a tool 


primarily intended for weeding. and which 
ean be used either for pulling, cutting or 
digging out weeds. The tool is simple and 


practical in construction, strong and durable, 
light in weight, and comparatively inexpen- 
sive to manufacture. 

COMBINATION RULE, SQUARE, AND 
LEVEL.—R. E. McGowan and F. W. Mc- 
Corry, Box 81, Chanute, Kans. 


having means whereby the sec- 
tions are adapted longi- 
tudinal alinement to constitute a rule or at 
right angles to each other te constitute a 
square, and one of the sections constituting 


tional tool 
to be disposed in 


a level. 
WRENCH FOR AUTOMOBILE PARTS. 
F. B. Parker, Robinson, Kan. The gen 
eral object of this invention is to embody 
in a unitary wrench device a means adapted 
to variously engage the parts to be turned 


such as the cap of a gasoline tank, the 


The general | 
object of this invention is te provide a sec- | 
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|radiator tank and the oil peteock for testing 
as to the oil in the crank-case. (See Fig. 11.) 

SAFETY BUTT HOOK.—V. D. Wuirte, 
Cottage Grove, Ore. Among the objects of 
this invention is to construct a safety hook 
which is simple and strong and durable, and 
highly efficient for use in logging, mining 
|}and like operations, the device including no 
| detachable elements, such as nuts and bolts, 
|but which includes means carried by the 


stalled in dwellings. An object is to provide 
means for regulating the draft and to per- 
mit the use of fuels ef various descriptions, 
and means operable at will to convert the 
device from a closed to an open fireplace or 
vice versa. (See Fig. 13.) 

FUEL SAVER.—A. Burpicx, 23 Dart- 
mouth St., Pittstield, Mass. The invention 
relates to auxiliary draft attachments for 





furnaces; the object is to provide a simple 


|body for closing or opening the space be-| structure that may be applied to the furnace 
tween the bill point and body proper of the| door to admit a supplemental supply of air 


hook. (See Fig. 12.) 





Heating and Lighting _ 


SUPER-REFLEX OIL, GAS, HEATER. 
O. R. AIKMAN, Salem, Ill. The invention 
particularly directed to a_ stove 
adapted for cooking or heating or for a com- 
bination of both of these functions, and in 


is more 


which kerosene or gas is employed as a 
fuel. An object is to provide a fire box 
adapted to become incandescent under the 


action of a flame, with means for returning 
the heated gas at predetermined points with- 
in its circulation through the stove to the 
hottest portion in order to obtain the great- 
est efficiency. 

SMOKELESS HEATER.—C. H. RvutTa- 
ERFORD and C. TOWNSEND, Box 726, Jerome, 
Ariz. The principal object of the invention 
is to provide an orchard heater that will 
emit practically no smoke. The device com- 
prises a fire box having a conical top with a 
central opening, a smoke chamber mounted 
thereabove to receive the smoke, means for 
dripping “water into the chamber creating 
steam in the same to absorb the smoke, and 
a draft means for guiding the products of 
combustion outward. 

GAS AND LIQUID-FUEL BURNER 
AND IN THE PROCESS OF BURNING 
GAS AND LIQUID FUEL.—C. F. Currey 
jand K. E. LyMAN, c/o F. L. Loveless, New 
| England Bldg., Topeka, Kan. The invention 
relates to burners providing for the convert- 
ing of liquid fuel supplied under pressure, 
into vapor or gas, for mixing the vapor with 
air, and for burning the mixture to supply 
heat for any purpose. The general objects 
are to produce a simple, compact, light and 
durable burner that is capable of producing 
a heat that is intense, and capable of fluctu- 
ating both slowly and quickly from the most 
extreme heat down to almost a mere pilot 
light. 

ACETYLENE GAS 
|W. Mririer, Means, Ky. 





GENERATOR.—R. 


above the fire for the purpose of securing 


=| more complete combustion of the gases rising 


from the fire. (See Fig. 14.) 





Machines and Mechanical Devices 

PHOTO ENLARGING MACHINE.—R. 
D. Gray, Midland Park, N. J. Among the 
objects of the invention is to provide an 
enlarging machine which will enable the op- 
erator seated in front of the machine to 
conveniently reach the various parts and 
to quickly position the printing paper on 
the printing frame, and locate the latter in 
proper relation to an optical projector, per- 
mitting the operator to make a number of 
enlargements in a comparatively short time. 








| 
| 








The object of the | 


invention is to provide a simple strong and | 


durable apparatus by means of which gas 
may be continuously generated, uniform in 
quantity, pressure and quality. A further 
object is to provide means for the feed and 
|eontrol of carbide, and automatic means to 
| regulate this feed as well as to clean the 
| gas. 
| BURNER.—E. FE. Cornwett and J. Fi. 
McCreapy, Okmulgee, Okla. This invention 
has for its object to provide a gas burner 
tip which is adapted to effect thorough and 
intimate commingling of a hydro-carbon fuel 
and air admitted thereto at one end and 
passing therethrough to the other end of the 
tip. The tip is strong and durable, and 
capable of withstanding an intense heat. 
FIREPLACE CONSTRUCTION.—L. B. 
| Witt1AMs, 107 Agnes St., 
Mississippi. More particularly the invention 
| relates to open fireplaces such as are in- 





PIANOS.—O. E. Wat, Box 3048, Hono- 
lulu, Territory of Hawaii. This invention 
has for its object the provision of a tone 
control arrangement in which there will be 
minimum loss of vacuum both in the several 
adjusted portions as well as during the 


| movement of parts from one position to an- 


other. A further object is the provision of 
an expression device in which there is an au- 
tomatically controlled movement of the 
parts bringing about either slowly or speed- 
ily increasing volume as desired. 


PNEUMATIC CONTROL DEVICE FOR 


PLAYER PIANOS.—O. E. WALL, Box 
3048, Honolulu, Territory of Hawaii. The 


invention relates more particularly to the 
various mechanical or pneumatic features of 
pianos. The invention aims to overcome the 
necessity of either slots or closely spaced 
apertures, both of which materially weaken 
a note sheet, and a further object is to do 
away with this disadvantage by an arrange- 
ment which will be simple and inexpensive. 
A still further object is the provision of 
an arrangement in which by the simple addi- 
tion of a single tracker board opening vari- 
ous pneumatic control devices may be 
actuated. 

MOWING MACHINE ATTACHMENT. 
—FE. E. Kranz, Kirley, 8S. D. The invention 
particularly relates to an attachment com- 
monly known as a dropper. An object is to 
provide a means of controlling the delivery 


of hay from the dropper and a means which 
| 


may be readily operated by the driver of the 
mower. A still further object is to provide a 
dropping mechanism which is strong and 
durable in use and suitable for various forms 
of mowing machines. 

WELL DRILLING ATTACHMENT.— 
Hi. R. Rowtanp, c/o V. D. Moody, 90 West 
St., New York, N. Y. The general object of 
the invention is the provision of a durable 
and simple device which will operate to grip 
the casing and to retain it in any desired 
position. A further object is the provision 





Hattiesburg, | 


of means for centrally spacing the casing in- 
side the lining, and means for closing the 
| well in case a gusher is discovered, 


EXPRESSION DEVICE FOR PLAYER | 
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CALCULATING MACHINE.—W. H. 
BERWICK, 732 Westcott St., Syracuse, N. Y. 
Among the objects of the invention is to pro- 
vide a machine upon which a number of dif- 
ferent amounts may be recorded and a result 
obtained which will give the minimum num- 
ber of bills and coins necessary to make up 
all of the amount. A further object is to 
provide a machine in which each unit of 
eurrency is calculated separately and me- 
chanically, the necessity of mental calculation 
being entirely eliminated. 

VENDING MACHINE.—F. F. MOottoy, 
243 Ontario St., Montreal, Canada. This in- 
vention has for its object the provision of a 
simply operated machine for the vending of 
any articles, in which the operation depends 
upon the insertion of coins and the manipula- 
tion of a handle, which cannot be effectively 
operated unless the proper number of coins 
|have been inserted. Another object is to 
provide means whereby only a predetermined 
number of articles can be ejected upon the 
insertion of a defined amount of money. 

PROCESS OF AND APPARATUS FOR 
| MANUFACTURING ICE.—R. FP. Linpsay, 
c/o Mrs. M. E. Brown, 3106 Lee St., Dallas, 
Texas. The purpose of the invention is the 
provision of a process and apparatus by 
means of which pure erystal ice can be made 
jfrom any water, irrespective of the impuri- 
| ties contained in the water. It is also a pur- 
} pose to provide an apparatus which elimi- 
nates the use of brine and its attendant dis- 
advantages, and which permits of the har- 
| vesting of the ice in the daytime and in 
blocks of different sizes. 

BRUSH FOR TALKING MACHINES.— 
J. F. Borst and W. Borst, 1117 Cypress 
Ave., Ridgewood, Brooklyn, N. Y. The pri- 
mary object of the invention is to provide a 
brush capable of attachment to the sound 
box of a talking machine in such manner 
that the brush will be resiliently carried in 
the path of the stylus, and remove foreign 
material therefrom. It is a further object to 
construct a frame for supporting the brush 
of material which has low qualities for sound 
transmission. 

BAILER.—A. Boynton, 1800 San Pedro 
Ave., San Antonio, Texas. The invention re- 
lates to bailers especially adapted for re- 
moving such material as mud and slush from 
|oil or water wells. An important object is 
to provide s bailer having a plurality of 
material discharge openings in the sides, with 
| greater area than the cross sectional area, so 
| that the material may be readily and con- 
veniently discharged. A further object is to 
provide a bailer having means whereby heavy 
and stiff mud may be thrust out through one 
| side of the bailer by means of a tool, inserted 
| from the opposite side. 

ATTACHMENT FOR LATHES.—D. P. 
Fontana, 314 W. 19th St., New York, N. Y. 
An object of the invention is to provide an 
}attachment which constitutes a _ positive 
means for preventing relative movement be- 
tween the tool rest support and the work 
to prevent injury to the operator or spoiling 
|of the work resulting from slippage of the 
tool rest support. More specifically, the in- 
vention aims to provide a connection between 
the tool rest support and either the head or 
tail stock of the lathe, for preventing relative 





movement between the tool rest and thé 
work. 
DENTAL CASTING MACHINE.—S. L. 


JEFFERIES, Gaffney, S. ©. This invention 
has been granted two patents of a similar 





—— 








Automobile wrench that is different, 


Fig. 11. 
the design of F. B. Parker 





D. White’s safety butt hook with- 


Fig. 12. V. 
out detachable parts 











Novel open fireplace construction 
devised by L. B. Williams 








Fig. 14. for sav- 


ing furnace fuel, invented by 


Auxiliary draft attachment 
A. Burdick 
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Windmill security is attained by J. 


Fig. 15. 
P. Berger’s attachment 








Fig. 16. Wheel quartering gage, invented by 
R. R. Royal and D. H. Brown 








Fig. 17. Towing the crippled automobile with 
H. M. Holt’s invention 


front for 


B. Bourlier’s metal 
automotive bodies 


Fig. 18. E. 
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Stew 


nature, their object being to provide a dental 
easting machine by means of which the 
fusing of gold, porcelain, or like material, 
from which teeth are formed, and the east- 
ing of a tooth, may be accomplished in one 
operation in a highly expeditious manner. It 
is a further object that the machine be ex- 
tremely simple in construction and inexpen- 
sive to manufacture. 

SPINNING FRAME AND CAM.—J. P. 
McCavirt, 917 Columbia Ave., Millville, N. 
J. This invention relates particularly to a 
eam and associated spinning frame, the con- 
struction being such that the spindles on the 
frame are adapted to receive an extra large 
supply of yarn. An object is to provide a 
eam interposed in the driving mechanism of 
the spinning frame whereby a slow and fast 
motion may be secured to permit an extra 
supply of yarn to be wound at a desired 
point. 

OIL PRESS.—R. S. MATHESON, Manila, 
Philippine Islands. The invention has for 
its object to provide a press of the character 
mentioned by means of which the material 
from which the oil is pressed may be fed 
continuously between moving elements which 
compress the same to express the oil and 
which finally deliver the pomace at the op- 
posite end of the machine. 

APPARATUS FOR CLEARING IN- 
TERMEDIATE FEED CHUTES—J. 
MEINECKE, c/o Calton Mill Co., Paia Maui, 
Territory of Hawaii. An object of the in- 
vention is to provide an intermediate chute 
to be disposed between adjacent mills inelud- 
ing two inclined portions, one of which is 
hinged at the summit so that it may be 
tilted for the purpose of clearing the chute. 
The invention is particularly adapted for 
use in connection with cane sugar mills. 

PIN.—J. Evans, 137 No. 8th St., Salt 
Lake City, Utah. Among the objects of the 
invention is to provide a sorting device or 
pin for materials which may be utilized to 
advantage in connection with a sorting ma- 
chine. A further object is to provide a pin, 
the parts of which are normally locked, so 
that any material associated with these parts 
will not be accidentally detached, but in 
which these parts will be unlocked in a semi- 
automatic manner upon the pin reaching its 
final position. 

GUARD FOR BUFFING WHEELS.— 
G. Morean, 17 River St., Port Dickinson, 
N. Y. An object of the invention is to pro- 
vide a guard for the buffing wheels of shoe 
machinery and the like, which ean be con- 
veniently attached to the machine and which 
will function to prevent scarring of uppers, 
over-counters and back stays of shoes while 
buffing the heels. A further object is to 
provide a guard capable of adjustment, and 
allowing the sandpaper to be replaced. 


WASHING MACHINE.—A. F. Hecurt, 
e/o General Delivery, Worth, Tl. Among 
the objects of the invention is to provide a 
washing machine which is constructed in 
such manner that in its operation the weter 


ICE MAKING 
Morris, 82 Ridge Ave., Atlanta, Ga. The 
invention relates to an ice making apparatus 


of the stationary ice mold type in which the | 


cakes of ice must be lifted directly from the 
molds. An object is to provide means for 
filling the ice molds by overflowing connec- 
tions from one mold to another, and purify- 
ing the water, during the process of freezing, 
by overflowing the impurities. 
ATTACHMENT FOR WINDING MA- 
CHINE.—M. Lanont, 49 Bond St., Paterson, 
N. J. The purpose of this invention is to 
provide an attachment for a silk winding 
machine which may be applied in numbers, 
one for each of the bobbins employed upon 


APPARATUS.—O. J. 


INTERNAL-COMBUSTION ENGINE.— 
|A. F. Van Amster, Amersfoort, Nether- 
llands. The invention relates to internal- 
combustion engines of the type wherein the 
| eylinder is in constantly open communication 
| with an auxiliary chamber through a_per- 
manently restricted passage. The device con- 


sists in that a spreader is disposed partly 


before and partly in the cylinder end of the 
restricted passage, so that the fuel jet which 
is injected through this passage, into the 
cylinder, on meeting the spreader, is broken 
up into spray and partly evaporated. 

| GAS PRODUCER.—D. J. Smirna, 40 
Woodberry Grove, Finsbury Park, London, 
N. 4, Eng. The object of this invention is to 





the machine and which is adapted to limit | provide means for performing mechanically 


the amount of silk or other thread wound | Some or all of the functions of the producer | 


upon the bobbin, that is to say when the| and especially to provide alternative means 





is moved so as to always keep the clothes | 


agitated and to prevent the rolling up of the | 


clothes into wads, the clothes being moved 
to the sides of the machine then carried up- 
wardly and back to the center. 

MACHINE FOR CUTTING KEYWAYS. 
—J. ALLEMAN, 201 W. Duneannor St., 
Philadelphia, Pa. The primary object of this 
invention is to provide a machine, tool 
adapted to be attached to a lathe bed where- 
by such operations as key-way cutting and 
shaping may be ecarriel out by hand. A 
further object is to provide a combination 
tool by means of which certain parts may be 
replaced by other parts to provide a power- 
operated grinding tool. 





bobbin becomes fully wound the attachment 
will bring the bobbin to a stop and thus dis- 
continue the winding, but will not interfere 
with the normal operation of the machine, 

PLATING MACHIN E.—W. DIerZEt, 
Merrick, L. I., N. Y. Among the objects is 
the provision of a construction which is espe- 
cially adapted for plating small articles and 
capable of acting as a pickling machine. 
Another object is to provide a construction 
utilizing a spiral trough for tumbling ar- 
ticles during the plating, so that a continu- 
ous operation may be performed and the 
articles continuously fed in at one end and 
discharged at the other end completely 
plated. 

ATTACHMENT FOR HEMMERS.—G. 
T. Axt, 600 Passaic Ave., Nutley, N. J. An 
object of the invention is to provide a simple 
and readily applicable attachment for hem- 
mers whereby the operator can quickly and 
easily advance the material being hemmed to 
the hem securing mechanism and without 
any danger of injuring the fingers. The de- 
viee may be readily applied to and detached 
from any type of hemming mechanism. 


WINDMILL ATTACHMENT. —J. P. 
BerGerR, Box 474, Uvalde, Texas. An object 
of the invention is to provide an attachment 
embodying means for preventing the cut-off 
chain or cable of a windmill from disengag- 
ing the guide pulleys without interfering 
in any way with the functioning of the 
cut-off chain and pulleys in an ordinary 
manner. The device is simple and is 
adapted to be applied to a windmill without 
change to the ordinary construction. (See 
Fig. 15.) 











Medical Devices 

SURGICAL APPLIANCE. — S. A. 
Bares, 3101 Miami St., St. Louis, Mo. The 
invention relates to surgical appliances and 
more particularly to a device for use in con- 
nection with surgical operations on the in- 
testines and where such operations necessi- 
tate the severing of the intestine. An ob- 
ject is the provision of a thimble for main- 
taining the severed ends of an intestine, dis- 
tended after an operation has been per- 
formed. 





~ Prime Movers and Their Accessories 


AIR-FEED DEVICES—E. M. PERFECT, 
7007 Cedar Ave., Cleveland, Ohio. This in- 
vention relates to an attachment for internal 
combustion engines which insures a feed of 
air into the intake manifold in the engine in 
proportion to the feed of fuel from the car- 
buretor, an object being to provide a device 
which results in an economy of fuei con- 
sumption so that increased mileage may be 
had from a given quantity of gas, to insure 
a more perfect combustion and a complete 
burning of the mixture, and to reduce the 
formation of carbon to a minimum. 


|in producers, for mechanically operating the 
| producer in order that it may be operated 
independently of the internal combustion en- 
gine or the like to which the producer sup- 
plies gas. 

SPARK PLUG.—J. ANpDeERSON, 1627 
| Preble St., Charleston, Wash. The invention 
|has for an object to provide a leak-proof 
| spark plug which will have an all metal 
outer shell ov surface and which can be 
readily assembled and taken apart as oceca- 
sion may require. The space between the 
core and the body is rendered gas tight by 
gaskets located at the shoulders of the core 
and also at the upper end, and these parts 
are clamped together by nuts. 

ENGINE.—A. R. Carrer, Gulfport, Mis- 
sissippi. The invention particularly relates to 
multiple piston steam engines. An object is 
to provide an engine which is adapted to be 
started by the pressure of steam in any phase 
of its operation, which prevents condensation 
in the working chambers, which 
flexibility and compactness and other feat- 
'ures especially adapting it to fulfill the re- 
quirements of an automobile steam engine. 











Railways and Their Accessories" 
COUPLING FOR RAILWAY AND 











J. HAMPSON, c/o Brown & Co., 9 Warwick 
Court, Holborn, London, W. C., England. 
The invention relates to couplings of the 
type in which on two vehicles being brought 
together, the shackle of one is automatically 
guided into engagements with a hook on the 
other. The general principle is to provide a 


lower hook adapted to take over a shackle 
of an adjacent vehicle. 

WHEEL QUARTERING GAGE.—R. R. 
Royat and D. H. Brown, McComb, Miss. 
This invention relates to gages for quarter- 
ing the wrist pins of locomotive drive wheels 
and more particularly relates to attachments 
for the gages whereby to effectively gage 
the position of the wheels with the wrist- 
pins accurately quartered or at right angles 
before premanently driving the wheels onto 
the axle. (See Fig. 16.) 

CAR REPLACING DEVICE.—W. A. 
HvussBaRD, 2728 Pacific Ave., Hoquiam, 
Wash. An object of the invention is to 
provide a simple and efficient car replacing 
unit which embodies means whereby it may 
be releasably and firmly held clamped against 
a track rail and disconnected from the rail 
at will for use at another point. The device 
is adapted to be connected in such manner 
that a stress thereon will tend to prevent 
displacement or movement of the replacing 
unit relatively to the rail. 

SWITCH LOCK.—J. D. Moore, Box 181, 
Jacksonville, Fla. The object of the inven- 
tion is to permit of the release of the lock 
by virtue of the initial movement of the 








LIKE VEHICLES.—F. A. MACKINNON and | 


draw hook with a pivoted member having a | 


switch-throwing lever, and at the same time 
provide such connections that the switch 
stand and the switch-throwing parts will 
|be so divorced from the switch that the 
|latter will be unaffected by breakage of the 
| switch stand and its support either in whole 
| or in part. 








Pertaining to ‘Vehicles 


ATTACHMENT FOR WAGON DUMPS. 
—E. D. McCuLLouGHw and A. W. Burcuer, 
c/o Gravity Dumps Mfg. Co, Abilene, Kan. 
An object is to provide an attachment 
| whereby trucks as well as wagons may be 
| readily dumped. A further object is to pro- 
vide a device of the type deseribed which 
may be easily attached to 1 wagou dump of 
ordinary construction, or may be instantly 
released from the wagon dump. 

RADIATOR REPAIR COMPOSITION. 
—F. PETMECKY, 505 Congress St., Austin, 
Texas. This invention relates to a eompo- 
sition for introduction within automobile 
radiators and other meta! parts of similar 
nature for the purpose of closing small leaks, 
especially those difficult to reach by solder, 
the object being the provision of a material 
which will adhere firmly and closely to metal, 
and will not endanger clogging of the water 
channels. 

CONTROLLING MEANS FOR DUMP- 
ING BODIES.—J. H. Hutcainson, 259 
Bridge St., Port Melbourne, Victoria, Aus- 
tralia. Among the objects of the invention 
is to provide a device employed in connec- 
tion with load-carrying bodies which will 
|enable the same to be brought to dumping 
position quickly and easily; and will enable 
the same to be returned to normal position 
| and locked against movement. The device 
|}may be applied to any cutventional type of 
vehicle. 
| OILING SLEEVE.—E. C. 
peeves Ruffle Co., Lima, Ohie. Among the 
objects of the invention is to provide an 
power sleeve for semi-elliptical and elliptical 
springs of automobiles and other vehicles, the 
oiling sleeve being so formed that it readily 
adapts itself to leaf springs with retaining 
clips thereon, a protecting member and an 
|oiling pad being arranged to receive oil from 
time to time without the removal of the 
sleeve. 

ILLUMINATED LICENSE TAG AND 
|SIGNAL FOR AUTOMOBILES.—W. R. 
TARNER, 400 St. Paul Place, Box 783, Bal- 
|timore, Md. The foremost object of this in- 
vention is to provide a combined automobile 
license tag and rear end signal, the numerals 
and letters of the former being cut ont so 
|that a single lamp on the inside may be 
| made to shine through both the openings and 
|the signal lens, the license tag and color 
|sereen being replaceable upon expiration of 
| the period for which the tag is issued. 
AUTOMOBILE TOWING FRAME— 
|H. M. Hott, 5381 W. 57th St.. New York, 
|N. Y. Among the objects of the invention 
is the provision of a frame which can be 
|quickly applied to an automobile, to engage 
| beneath the springs and the axle, and merely 
by reason of the forces exerted to lift the 
end, or to tow the vehicle, the device being 
firmly held against the parts with which it 
is contacting. (See Fig. 17.) 

METAL FRONT FOR AUTOMOBILES 
AND TRUCK RBODIES.—E. B. Bovurtrer, 
912 So. 8th St., Louisville, Ky. The general 
object of the invention in constructing a 
metal front, is to provide one so formed that 
it will remain a solid unit without danger 
of distortion, and warping, as is often the 
case with wooden fronts, the metal front 
eliminating all danger of rattling or other 
noises. (See Fig. 18.) 
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Of General Interest _ 
MANICURE IMPLEMENT.—J. O. Lan- 





pis, 40 So. Church St., Waynesboro, Pa. 
Among the objects of this invention is to 
provide a safe and convenient combined 


finger nail cutting and cleaning implement, 
which may be carried in the pocket without 
injury to itself, the person of the carrier, or 
other articles that may be contained within 
the pocket, purse or other receptacle, the 
blade being so mounted that it may be readily 
moved to either extended or retired position. 

CASKET SUPPORT.—J. E. JONEs, 
Lockhart, Texas. The invention relates to 
supports upon which a casket may rest when 
placed over a grave previous to the lowering 
thereof. The object is to provide supports 
which are extensible and adapted for any 
width of It is also an object that 
the supports be so shaped that they will 
not have any tendency to roll when support- 
ing a easket, and also that they be adapted 
unit for transpor- 


grave. 


to close into 
tation. 
CLOTHESPIN.-—J. T. PILKINGTON, Ver- 
non, B. ©., Canada. The invention aims to 
provide an extremely simple and inexpensive 
device of this character, which is especially 
designed for use in connection with pulley 
lines, whereby the same will function to pass 


a compact 


around the greoved pulley upon which the 
line is mounted. The clothespin being con- 
structed of metal, is practically indestruc- 
tible. 

ROLL FILM FOR CAMERAS.—W. D. 


HANSEN, 2127 Milwaukee Ave., Chicago, Ili. 
The invention relates to roll film for a cam- 
era of that type having a focusing opening 
in its rear end, and a purpose of the inven- 
tion is the provision of a roll film so con- 
structed as to permit of the successive pres- 
entation of portions of the film to the foeus- 
ing opening and to allow of the focusing of 
the camera Jens through such openings prior 
to each exposure 

EGG BEATER.—P. J. Drent, 124 Stand- 
ard Ave., Butler, Pa, The invention relates 
to an egg beater so called, and is particu- 
larly intended for embodiment in the beaters 
of cake mixing machines for mixing batter, 
icing, ete. The object is to provide 
for attaching the beater arms to the 
head in manner that all danger of 
breaking at this juncture is practically elim- 


general 
means 
such a 


inated. 
BROOM CLAMP.—J. T. JAcosson, 
631 46th St.. Brooklyn, N. Y. Among the 


objects of the invention is the provision of a 


simple, efficient and durable device which 
ean be readily applied to a broom, and as 
easily removed therefrom, to adjustably 


clamp the fibers or straws so that the broom 
held firmly, as 
clamp may be adjusted and is 


fibers will be more or less 
desired. "The 
provided with latching means 
SELF-CLEANING LAVATORY.—W. T. 
GutH, 149 Van Dyke St., Brooklyn, N. Y. 


This invention has for an object to provide 


a construction of bowl and flushing means 
whereby the bow! may be readily cleaned 
and flushed at the same time. A further 


object is to provide a self-cleaning lavatory 
whereby upon the turning of a single spigot 
water is discharged in several directions and 
automatically converted sheet as it 
moves into the bowl proper. 

CLIP FOR PENS, PENCILS AND THE 
LIKE.—G. W. GILMAN, JR., e/o Parker Pen 
Co., Janesville, Wis. It is the primary object 
of this invention to increase the strength of 
a clasp of the above nature and thereby pro- 
long its life. A further object is to so con- 
struct the clasp that the rigidity thereof is 
likewise increased, thus causing the clasp to 
take a firmer grin to retain the article by 
which it is carried in position. 

SHAMPOO CUP.—Linnian M. Lea, Bel- 
lop Ave., Tottenville, S. IL, N. Y. An object 
is to provide a simple and effective device 
for holding a supply of shampoo fluid and 
for affording means to facilitate the appli- 
eation and distribution of the fluid on and 
over the head to. expedite the shampooing 
operation. A further object contemplates a 
device which affords a convenient means for 
mixing the constituent elements of the sham- 


into a 


poo agent prior to its application. 

LADDER SCAFFOLD BRACKET.—F. 
T. Perers, c/o F. T. Peters & Sons, 127 
Eastdale Blvd., Springfield, Ill. Among the 
objects of the invention is to provide a device 
of the character described which may be 
quickly and easily attached to the ordinary 
type of ladder, which may be adjusted to 
support a load in a horizontal plane, not- 
withstanding the fact that the ladder sup- 
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porting the bracket may be at one of various 
angles from the vertical, the device being 
held securely by the load supported thereby, 

PROCESS OF PRODUCING VERMIC- 
ULATED WORK.—J. H. Detaney, 407 8S. 
Hope St., Los Angeles, Cal. The invention 
relates primarily to building materials such 
as artificial stone work. The object is to 
produce vermiculated work upon the surface 
of plastery materials, which consists in em- 
bedding in the surface of the material be- 
fore the same has set particles of material 
capable of generating gas in the presence of 
moisture to thereby produce voids in the sur- 
face of the material for the purpose of orna- 
menting the same, and giving the appearance 
of an antique structure. 

BOOKMARK.—R. Mattina, 264 River- 
side Drive, New York, N. Y. The invention 
has particular reference to means not only 
to provide a mark to indicate where the 
reader stopped reading, but which also holds 
the leaves of the book in position while the 
book is being read, while in no way interfer- 
ing with the turning over of the leaves of the 
book. The device is constructed in such a 
way that it can be slipped on and removed 
from the book with ease. 


PAPER DISPENSER.—A. F. Lester, 74 
Dey St., New York, N. ¥. Among the objects 
of the invention is to provide a dispenser for 
protecting toilet paper, and the provision of 
a simple holder adapted to dispense the paper 
one sheet at a time. The arrangement is such 
that the supporting members will act as cut- 
ters as the paper is removed. A further ob- 
ject is to provide means for preventing the 
paper from becoming tangled as the sheets 
are successively removed. 

GOLD SOLDER.—W. and H. W. SuHerr, 
336 Canal St., Brooklyn, N. Y. An object of 
the invention is to provide a simple and 
easily manipulated solder for use in the 
manufacture of jewelry made of so-called 
“white gold.” A further object resides in the 
provision of a solder that has the proper 
eolor to conform to the color of the jewelry 
with which it is being used, and yet which is 
easily manipulated and will at all times re- 
tain its orignal color. 

MUSIC LEAF BINDER.—W. C. Tra- 
HER, 863 Maitland St., London, Ont., Canada. 
The purpose of the invention is to provide 
a device of this character which will give 
the binder a rigid and substantial back ad- 
justed for expansion in order to accommo- 
date a varying number of music leaves, and 
which is not likely to sag or to lose its shape 
when holding a relatively large quantity of 
leaves. With this device it is easy to remove 
any sheet of music without disturbing the 
others. 

TOP.—E. E. Bartram, 811 Hollings- 
worth, Los Angeles, Cal. An important ob- 
ject of this invention is to provide an educa- 
tional device in the nature of a pair of tops 
having a plurality of numbered faces, the 
numbered face of one top coating with the 
pumbered face of the other. A further object 
is to provide an educational and amusement 
device which is simple in use and inexpensive 
to manufacture. 

BOOKMARKER.—J. C. Wise, 623 20th 
St., Oakland, Cal. Among the objects of the 
invention is to provide a combination en- 
velope and bookmarker, or rather an envel- 
ope which when discarded may be converted 
into a bookmarker, so that the envelope may 
be made to serve two purposes, and even a 
third, when it is considered that it may also 
be used for advertising features. 


SMOKING PIPE.—A. G. BRomsTER, 
Amidon, N. D. The invention relates to 


pipes for smoking tobacco, and has for its 
object to provide a pipe which has means for 
causing the smoke to pass a circuitous path 
before reaching the mouth of the smoker, 
thereby cooling the smoke and permitting a 
deposit of nicotine, but having means also for 
preventing the saliva from entering the flues 
in which the smoke is compelled to pass. 

MAIL BOX.—J. A. Nicnors, Box 304, 
Egan, S. D. Briefly stated an object of the 
invention is to provide a mail box which can 
be opened by the carrier without removing 
his gloves in winter, or without other incon- 
venience. <A further object is to provide a 
rural mail box having novel means whereby 
the letter carrier may quickly observe if there 
is any mail in the box, thereby saving time, 
it is also an object to provide a strictly 
weather proof construction. 

PROCESS FOR RECLAIMING USED 
OIL.—J. R. Mirrer, 3960 Brandon Rd., N. 
S. Pittsburgh, Pa. The invention relates 
to the reclaiming of oil such as is used in the 
crank cases of internal combustion engines. 








An object is to so treat the oil that the dirt 
will be coagulated, the volatile hydrocarbon 
with which the oil is contaminated will be 
driven off, and without causing any substan- 
tial change in the composition of the re- 
claimed oil, thereby producing to all intents 
and purposes an equivalent to the unused oil. 

DISPLAY STAND.—G. J. HELENEK, 421 
Hancock St., Long Island City, N. Y. 
Among the objects of the invention is to 
provide a construction which will display 
articles while holding them in a compact 
arrangement. Another object is to provide a 
stand for displaying tubular articles or rolls 
without using too much floor space, whereby 
the rolls may be readily removed and re- 
inserted without injury and in a minimum 
amount of time. 








Hardware and Tools 


FISHING TOOL.—C. H. Brown, c/o 
Brown Welding and Machine Co., Brecken- 
ridge, Texas. An important object of the 
invention is to provide a fishing tool having 
a plurality of spring arms which diverge to- 
ward their forward ends and are provided 
with means for gripping the valve seat of the 
valve cage and thereby removing the valve 
eage on the rearward movement of the tool. 
A further object is to provide a tool in the 
shape of a spear which will readily enter 
the valve cage when the tool is lowered for 
removing the broken cages from oil wells. 

KNIFE.—W. Crawson, 684 Falsom St., 
San Francisco, Cal. The invention has par- 
ticular reference to a knife used for slicing 
bread or similar objects, the principal idea 
being to provide guide means in combination 
with the knife allowing a slice or a plur- 
ality of slices to be cut at a uniform thick- 
ness. It is further proposed to construct the 
guide member in such a way as to allow 
the cut slices to pass between the guide 
member and the blade and to fall away from 
the latter during the cutting. 

PIVOT LATHE FOR WATCHMAKERS. 
—D. K. Rortnson, 3410 Garrison Blvd., 
Baltimore, Md. An object of this invention 
is to provide a lathe for facilitating the in- 
spection, straightening, adjusting, refining 
and polishing of the pivot joints of horolog- 
ical balance wheels and train gears. A 
further object is to provide a device which 
has one pivot supporting member movable 
on the axial plane of the pivot, and the 
other pivot supporting member movable in 
a plane transverse to the axial plane of the 
pivot. 

LOCK-SCREW.—A. FLENTJEN, Canton 
of Geneva, Switzerland. The invention re- 
lates to lock-nuts of the type in which a 
longitudinally split locking-nut fits into a 
conical recess of the ordinary nut. This 
lock-screw comprises a lock-nut having a 
conical outer portion adapted to be intro- 
duced into a conical recess of a main nut, 
the conicity of the lock-nut being different 
from that of the conical recess of the main 
nut and the cone of the lock-nut and of 
the main nut diverging toward the respective 
outer end of the nuts. 

DUMB-WAITER LOCK.--J. BE. Pur- 
Lips, 260 Convent Ave., New York, N. Y. 
The invention particularly relates to locks 
adapted for the doors of dumb-waiters or 
doors operating in a similar manner, and 
has for its object to provide a construction 
which may be easily operated from the in- 
side, but cannot be operated or foreed from 
the outside. The lock is extremely simple 
and is constructed to take the place of an 
ordinary bolt and lock at the same time. 











Machines and Mechanical Devices 


ROAD BUILDING AND DITCH 
CLEANING MACHINE.—G. A. STEvVENs, 
Ringwood, Ill. The invention has for its ob- 
ject to provide an apparatus which when 
drawn over a road or ditch, will give the 
proper pitch or crown to the road or angle 
to the ditch, and which is capable of a wide 
range of adjustment in accordance with the 
work to be done. 


WIND TURBINE.—E. H. MANNING, 
Elkhart, Ind. An object is to provide a 
wind power device which includes a rotor 
adapted to be acted upon with full efficiency 
at all times, irrespective of the direction of 
the wind, and which requires no adjustment 
or shifting of parts to compensate for the 
changes in the direction or velocity of the 
wind impinging there against, and retaining 
the air currents within the limits of the de- 
vice until the effective force has been spent. 

AUTOMATIC HYDRAULIO APPA- 
RATUS.—P, Samatn, Cusy, Haute-Savoie, 
France. An object of the invention is to 
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provide a device by means of which the 
pressure exerted by a liquid in a conduit may 
be automatically controlled. A further ob- 
ject is to provide a device which will op- 
erate to automatically close the conduit in 
ease the latter should break, when the rush 
of fluid will cause the displacement of a 
pendulum which operates to close the con- 
duit valve. 

YARN TWISTING DEVICE.—C. E. Mo- 
Lin, Box 617, Rome, Ga. It is an object of 
the invention to eliminate all but one roller 
and to inject between the roller and the 
twisting spindie a cylindrical or semi-cylin- 
drical rod which is corrugated, fluted, or bent 
at necessary intervals to receive the thread 
and around which the thread is drawn, or 
the rod may be supplied with a plurality of 
disks, whereby the disks when engaged by 
the thread will readily adjust themselves to 
prevent the strands of yarn drawn from the 
spools from piling up one upon the other. 

REVOLVING CARD DEVICE.—C. E. 
Suaw, Box 18, Gig Harbor, Wash. The 
general object of this invention is the pro- 
vision of a device having means whereby a 
number of cards may be exposed in rapid 
sequence so that the matter on the several 
eards may be viewed. A further aim is to 
provide a flexible strip whereby the cards 
are supported so that the continued ex- 
posure of the same will not weaken or crack 
the cards. 

WATER POWER MOTOR.—M. I. Tut- 
TLE and L. L. Hitt, Belton, Mont. The 
particular object of the invention is to pro- 
vide a water power motor wherein a plural- 
ity of gravity operated balancing tanks are 
utilized to transmit motion to a power shaft. 
A further object being to provide a mechan- 
ism for automatically controlling the flow of 
water into the tanks and discharging the 
water from the tanks, so arranged that the 
weight of a descending filled tank operates to 
restoré an empty tank to a position where 
it may be refilled. , 

WORKING BARREL.—W. W. WARNER, 
3ox 157, Nowata, Okla. Briefly stated, an 
important object of the invention is to pro 
vide a working barrel for wells, having 
means whereby sand or other granular mate 
rial suspended in the liquid is prevented 
from settling on the pumping cups, thereby 
greatly prolonging the period of usefulness of 
the cups and preventing the loss of oil or 
water incident to the frequent replacing of 
the cups. 

ATTACHMENT FOR SHOE STITCH 
ING MACHINE.—T. F. MoReyNo tps, 110 
BE. Fifth St., Walsenburg, Colo. The inven 
tion relates to a shoe stitching machine at- 
tachment enabling the ready application of a 
welt strip. One of the foremost objects is to 
previde a guide operating in conjunction with 
a well known type of shoe stitching machine 
for the purpose of applying a welt strip to 
new or old shoes, as the shoe is manipulated 
in the stitching operation. 

PULLING DEVICE.—E. W. Bravuricam, 
1101 FE. Lakeshore Drive, Coeur d’Alene, 
Idaho. The object of the invention is to pro 
vide a lever chain pulling device wherein a 
single strand of chain is used and is con- 
trolled in such a manner as to prevent tan 
gling, and at the same time is driven from 
the lever in such manner as to exert a pow- 
erful pull. Another object is to provide a 
device which is durable, automatically revers 
ible and may be actuated by the operator 
to slacken. 

SORTING OR SIZING APPARATUS.— 
LE Roy D. Spencer, Box 76, Entiat, Wash. 
Among the objects is to provide an apparatus 
by which apples or the like may be sorted 
or graded into different sizes in a highly 
efficient and expeditious manner, and where- 
by in sorting the apples or the like the same 
will not be bruised. The apparatus is simple 
in construction and inexpensive to manu- 
facture. 

PULLER FOR SLEEVE BEARINGS.— 
©. W. Tracy, c/o Tracy Pump & Machine 
Co., Visalia, Cal. This device is particularly 
useful in pulling ““Timken” bearings. A bolt 
has a cylindrical block to be entered in the 
sleeve to be pulled. Dogs on the block are 
expanded by a tapered nut on the bolt into 
engagement with the ring; when the device 
is engaged with a sleeve bearing the turning 
of the bolt causes the nut to travei on the 
stem and this slides the block with the dogs 
to carry the sleeve bearing out of the 
housing. 

MASTER TEMPLATE FOR GASKETS. 
—A. SnHarpr, 31 McKibben St., Brooklyn, 
N. Y. This invention relates to templates for 
measuring devices, and has for an object the 
provision of means whereby ready measure- 
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ment may be made of irregular formations, 
such as gasket patterns, ete. A further ob- 
ject resides in the provision of a combina- 
tion of devices whereby the dimensions of 
irregular apertures in pipes or other pas- 
sages may be measured and the variation 
from the required dimensions of gaskets to 
fit in said apertures may be readily de- 
termined. 

WIND MOTOR.—W. R. Twirorp, 1306 
N. E. Seeond Ave., Miami, Fla. The inven- 
tion relates to a windmill of the merry-go- 
round type, or type in which a series of 
blades is carried by a frame to revolve about 
the mast as an axis, the blades feathering to 
present in succession a broad surface to the 
wind at the wind side and to be presented 
more or less edgewise to the wind at the 
opposite side of the axis of rotation of the 
motor. An important object is to provide a 
controlling wheel in substitute for the usual 
vane for controlling the blades. 

PULVERIZING APPARATUS.—J. 
AvuBE, 63 Avenue des Champs Elysees, Paris, 
France. The invention has for its object an 
apparatus which effects an economy of 
power, and is arranged to be easily disman- 
tled and inspected. This result is obtained 
by utilizing a turbine in such a way as to 


eause the air which has carried away the | 


dust to return to the apparatus, after it has 
been freed therefrom, and by evacuating the 
pulverizing products through the upper part 
of the apparatus by means of a circulating 
trunk communicating with the interior 
through openings which are adjustable. 

DENTAL ATTACHMENT.—J. J. STARK, 
564 Senator St., Brooklyn, N. Y. The aim of 
the invention is to provide an attachment for 
dental lathes, and more particularly a power 
mixer for material for making dental casts, 
and comprising self-contained structure at- 
tachable to the horizontal spindle of a dental 
lathe, such structure including a receptacle 
for the mix, and a beater therein rotatable 
about a horizontal axis. 

VALVE.—A. E. Rope, Hillyer Hall, 102 
Remsen St., Brooklyn, N. Y. Among the ob- 
jects of the invention is to provide a valve 
having a turning movement and a longitud- 
inal movement imparted by screw threaded 
engagement between the valve and the cas- 
ing, whereby the valve is caused to tightly 
seat and form a water, air or steamtight 
juncture with its seat under any pressure. 
This valve can be manufactured at a reason- 
ably low price. 

OIL WELL EQUIPMENT.—A. T. 
HacaMAN, Box 455, Oakland, Ky. An im- 
portant object of the invention is to provide 
a pumping means for wells having a supple- 
mental or reserve traveling valve which is 
normally located in the lower portion of the 
working barrel and which 
play in the active portion of the working 


barrel when the main traveling valve be- 
comes worn and unsafe for efficient 
pumping. 


DRILLING MACHINE MOUNTING.— 
M. Smiru, c/o L. E. Smith, Modesta, Cal. 
An object of the invention is to provide a 
mounting for a machine of this type which 
is capable of a very wide range of adjust- 
ment so that the maximum scope of opera- 
tion may be provided for the drill without 
resetting the drill on the main support. An- 
other object is to provide a mounting in 
which the drill may be rapidly adjusted at 
different levels, so that the horizontal range 
of the machine may be multiplied by adjust- 
ing its vertical position without moving the 
support. 
=z 

Prime Movers and Their Accessories 


LUBRICANT GUN.—G. A. Pettit, L. & 
N. R. R. Co. Shops, New Orleans, La. The 
invention relates to devices for forcing a 
lubricant into suitable receptacles or cups. 
An object is to provide a device of the 
character described which is designed pri- 
marily for use in filling the rod eups on loco- 
motive engines. The device is adapted to be 
operated conveniently to force a relatively 
hard lubricant therefrom into the oil cups. 

VALVE ROCKER ARM.—R. E. HEp- 
sera, Grenfell, Saskatchewan, Canada. This 
invention relates to a rocker arm of the class 
commonly employed for operating the valves 
of internal combustion engines. An object is 
to previde a rocker arm so constructed that 
there is no danger of the valve being held off 
its seat allowing a leakage, and a rocker arm 
which will cause the valve operating parts 
to operate silently and in exact time with 
the rest of the engine, thus insuring a quieter 
and better running engine. 

VALVE SPRING COMPRESSING MA- 
CHINE.—G. S. Roserts, Box 52, R. F. D. 
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6, Los Angeles, Cal. The invention par- 
ticularly relates to that class of machine 
used in compressing the valve springs of 
internal-combustion engines for the purpose 
of assembling or disassembling the valves for 
grinding or repairing, ete. A further ob- 
ject is to provide an attachment for the 
machine in the form of a shim punch so 
that the same machine may be used either 
for compressing valve springs or punching 
shims. 

LIQUID FUEL PURIFIER.—J. H. 
GANNON, Tueson, Ariz, The object of the 
invention is to provide a purifier for strain- 
ing liquid fuel for use in internal combus- 
tion engines, to provide an arrangement of 
compartments and screens in such device, 
and to provide means for easily cleaning the 
device. 





Railways and Their Accessories 

AIR BRAKE VALVE.—F. E. Harris, 
c/o W. H. Hayes, First National Bank 
Bldg., Laramie, Wyo. The invention re- 
lates to air brake systems, its purpose is 
to provide a valve adapted to be interposed 
between the triple valve and brake cylinder 
for controlling the passage of air to and 
from the brake cylinder in accordance with 
the pressure of air in the train line. 

ANGLE COCK.—F. P. CLauss, 26 Maple 
St., Lyons, N. Y. Among the objects is to 
provide an air brake system for trains where- 
in the angle cock cannot be closed or shut 
off until the brakes have been applied, the 
arrangement being such that the setting 
lever is placed from the angle cock at such 
a distance that an operator cannot touch 
the setting lever and the angle cock at the 
same time. 





PROCESS AND MEANS FOR SWITCH- 
ING RAILROAD CARS.—F. W. FEacetr- 
sToN, 1409 W. Adams St., Chicago, Ill. An 
object of the invention is to provide a process 
which makes use of a simple and economical | 
ear propelling means, and may be readily 
installed in any switeh yard for switching 
railroad cars. A further object is to provide 
means for quickiy classifying cars, and re- 
dueing the number of locomotives necessary 
for the switching operation to a minimum. 
The process will not prevent the yard being 
used in the ordinary way. 

SAFETY APPARATUS FOR RAIL-| 
WAY ROLLING STOCK.—H. S. Voraw, 
Chopaka, Wash. The object is to provide a 
safety apparatus which is organized with 
the trucks of the rolling stock and which 
serves as a derailing guard in that it pre- 
vents the cars or trucks from leaving the 
railway and also serves to apply the brakes 
when the car wheels leave the rails and 
thereby stopping the train. This apparatus 
will not interfere with the normal operation 
of the rolling stock. 

RAILWAY CROSSING.—J. P. Hovr, 
Mountain Grove, Mo. The invention partic- 
ularly relates to railway crossings of the 
type embodying means for automatically ren- 
dering the track rails continuous for the 
passage of car wheels across the crossing, 
thereby obviating the jars, shocks and wear 
which would be caused by the wheels when 








ister Ave., Redwood City, Cal. 
| objects of the invention is to 


they cross a gap between intersecting rails. | 


A further object is to provide a railway 
erossing which affords facilities for main- 


taining continuity of hard rails for trains | 


traveling at right angles to each other. 

SAFETY APPLIANCE FOR RAILWAY 
SWITCHES.—B. R. Hooks, Amarillo, 
Texas. 
vide a device which is adapted primarily | 
for guiding the wheels of a train past a 
defective switch and maintaining said train 
on its direct route of travel. A further ob- 
ject is the provision of a safety device for 
laterally shifting the wheels of a train from 
a defective switch point and which is also 
adapted to prevent injury to the switch 
points. 

PANTOGRAPH. —R. B. SpiKes, 607 
First National Bank Bldg., San Francisco, 
Calif. The invention relates to a device 
commonly known as a pantograph and used | 
in connection with electric railroad cars for 
establishing a connection with a wire sup- 
ported above the car. An important object 
is to provide control means for pantographs 
that will answer automatically to pressure, 
and will cause the contact member to rise 
and descend to meet any situation that may 
arise. 

TRACK LEVEL.—C. M. Lone, 1261 N. 
Dearborn St., Chieago, Ill. An object of the 
invention is to provide a track level which is 
adapted to straddle a track, and which has 
means for indicating the height at which one 
rail is disposed above the other rail. A fur- 


An object of the invention is to pro- | 





ther object is to provide a device in which 
reading may be done from either side or from 
the top, and which has means for automati- 
cally disposing the device at right angles to 
the rails. 

AUTOMATIC DRIFTING DEVICE 
FOR LOCOMOTIVES.—B. L. HANson, 
5331 Beach St., Chieago, Ill. Among the 
objects of the invention is to provide a drift- 
ing device which will be automatically oper- 
ated when the throttle of the locomotive has 
been closed while the engine is in motion, 
thereby permitting a flow of dry steam 
through the valve chamber and cylinder, thus 
preventing cinders, soot and the like from 
being disposed in the valve chamber and pro- 
viding a cushion of steam therein; the de- 
vice can be readily applied to locomotives of 
ordinary construction. 

RAILWAY TIE.—J. H. Barnes, 65 
Broadway, Norwich, Conn. An object of the 
invention is to provide a metallic tie wherein 
the rail supporting or bearing blocks are 
secured upon the body portion of the tie in 
such manner that the same may be readily 
removed and replaced when worn, thus obvi- 
ating the necessity of replacing the entire tie. 
Another object is to provide an effective lock 
for securing the bearing blocks in operative 
position on the tie. 

AUTOMATIC BALL BEARING SIDE 
BEARING FOR RAILROAD TRUCKS.— 
G. M. Hynpes, 1719 So. Lamar, Dallas, 





Texas. The invention has for an object the | 


provision of means associated with a side 


bearing whereby the shock of the weight of | 


ears on the roadbed and rail joints is effi- 
ciently reduced, so that the necessity for re- 
pairing the bed and the joints is greatly 
reduced. 
AUTOMATIC 
VALVES.—R. L. 


LOCK FOR RELEASE 
LABACHOTTE, 109 Brew- 
Among the 
provide an 
automatie lock particularly designed to be 
used in combination with the release valves 


of an air brake, and to provide means for | 


locking the valve in its released position so 
that it is only necessary for the operator 
to open the valve, the latter staying open 
thereafter, means being provided in the air 
brake for causing the piston to return as 


| the pressure is released. 








Pertaining to Recreation 
GAME APPARATUS.—J. A. Ernst, Jr., 
98 North Ave., Ridgefield Park, N. J. An 





| object of this invention is to provide a game 


apparatus in which a game such as baseball 
is played and in which the success of the 
game depends largely upon the skill of the 
operator in the manipulation of the appar- 
atus. A further object resides in the pro- 
vision of means whereby the progress of the 
game may be very easily and plainly re- 
corded. 


MARBLE SHOOTER.—J. 8. Jarre, 388 


Sherman Ave., New Haven, Conn. An object | 


of this invention is to provide a toy which is 
shaped like a pistol and which is adapted to 
project a marble or other similar projectile 
with some force from the forward end of the 
shooter. 
marble shooter with projecting mechanism, 
which will be strong and durable and ean be 
manufactured at a relatively low cost. 


ADVERTISING TOY.—C. W. KvEN, 
1520 Edgewater Ave., Chicago, Ill. An ob- 


ject of the invention is to provide a device of 
the character described, the use of which 
will not only afford entertainment, but will 
serve as an effective advertising means, in 
which the name of an article is revealed a 
portion at a time as the game progresses. If 
a player is successful the entire name of the 
goods advertised will be revealed. An ordi- 
nary pair of dice are used as counters. 

TOY PISTOL.—L. S. BIxier, c/o Kenton 
Hardware Co., Kenton, Ohio. An object of 
the invention is to provide a means for pre- 
venting injury to the operator, due to back- 
fire or flash, when the pistol is operated to 
explode a paper cap. Another object is to 
insure the explosion of a cap by the pro- 
vision of anvil and hammer, the former of 
which is designed to receive and properly 
position the cap in the path of the movement 
of the striking face of the hammer. 








Pertaining to Vehicles 

LOW PRESSURE ALARM FOR PNEU- 
MATIC TIRES.—W. A. Hargis, c/o Har- 
ris Accessory Co., Greenville, S. ©. The in- 
vention relates generally to low pressure 
alarms for the pneumatic tires of automo- 
biles and other motor ears. In this construc- 
tion the movement of the stem is limited so 
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A further object is to provide a| 
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that it can only séat at its inner end with 
sufficient pressure to be airtight, the parts of 
the device may be properly adjusted with 
ease, and while being constructed to prevent 
accidental displacement, it may be readily 
removed by one understanding the structure. 

AUTOMOBILE LOCK.—S. RB. Crayton, 
482 Church St., Greensboro, N. C. The ob- 
ject of the invention is to provide a locking 
device which is adapted for use with various 
types of steering mechanism and in which 
the lock mechanism is embodied in the lock 
itself and is protected without in any way 
impairing the capability of the lock, the 
device being at the same time of simple and 
durable construction and reliable in opera- 
tion, and inexpensive to manufacture. 

CURTAIN CARRIER.—E. E. Lamica, 
c/o Whiteside Cafe, Chester, S. C. The in- 
vention relates to curtains for ‘vehicles pro- 
vided with tops. It is an object to provide a 
simple and efficient means for supporting 
curtains above the doors of an automobile or 
like vehicle, so that the doors and the sice 
eurtains can be swung from open to closed 
position or vice versa without the necessity 
of detaching any part of the side curtains 
from a support. 

EMERGENCY BRAKE LEVER.—O. W. 
Pork, 1608 W. 28th St., Oklahoma City, 
Okla. Among the objects of this invention is 
the provision of a readily accessible emer- 
geney brake lever for applying the brakes te 
the rear wheels of a four door Ford sedan, a 
two door coupe and a Ford delivery car, with 
the lever being so positioned that the same 
will not inconvenience the occupants of the 
front seats of the car, nor interfere with the 
operator of the car when entering or leaving. 

DIRIGIBLE HEADLIGHT.—A. ©. 
Wooprvurr, Burns, Ore. An important ob- 
ject of the invention is to provide a dirigible 
headlight having means whereby the lamps 
are simultaneously turned either to the right 
or left as the vehicle changes its direction of 
travel, also to provide means whereby the 
lamps may be tilted above a horizontal axis 
so that the rays will be directed downwardly 
or cast some distance in froni of the ear, as 
may be desired. 
| RADIUS ROD.—J. C. Tiatpeman, 96 
| Lincoln Ave., Salem, Ohio. The primary ob 
ject of the invention is the provision of 
may be readily utilized 
}either in lieu or in addition to the usual 

radius rods, with a view of forming more 
| substantial support and less noisy action, 
}and a further object is the provision of a 
| radius rod having means whereby its end 
connections muy be easily and quickly ad 
| justed at all times to avoid rattling and other 
noises. 

| GASKET PROTECTOR.—M. McInryre, 
1/139 Center St., Healdsburg, Calif. This in 
vention is particularly designed to be -used 
in connection with the transmission euver of 
a Ford transmission An objeet is to 
| provide a protector for the edge of the gasket 
which will guide the transmission cover past 
the gasket and which can be withdrawn after 
the transmission cover is in place. The 
| device comprises a strip of protecting ma- 
terial bent to overlie the edge of the gusket, 
and having a flange adapted to cover the 
face of the gasket. 

SIGNAL.—T. I. and E. A. Trempte, 48 
No. Orange St., Medford, Ore. An object of 
the invention is to provide a signal which is 
adapted to be positioned on the surface of 
the roadway so that its presence cannot be 
overlooked by persons traversing the road- 
way, and which in applied position, does not 
obstruct or hinder in any way the passage 
of vehicles thereover. The signal giving ele 
ments may be varied to suit the varying 
conditions of light or te give various signals 
to direct approaching vehicles 

DOOR OPERATING DEVICE.—C. L. 
MaArsuH, Bridgewater, S. D. The invention 
relates to a door operating device which is 
particularly adapted for use in connection 
with garages, etc. The invention aims to 
provide a door operating device by means of 
which an operator wil! be able to eause an 
actuation without alighting from the vehicle. 
the doors being caused to automatically open 
upon the approach of the vehicle and subse 








case. 


quently close after the vehicle has passed 
through. 
SPRING MOUNTING.—V. W. Pace 


Victor Page Motor Co., Melrose Ave., Stam- 
ford, Conn. One of the objects of the in- 
vention is to provide a novel spring-attach- 
ing means for securing the rear end of the 
springs to the axle housing. <A further ob- 
ject is to provide an arrangement whereby 
the working parts of the rear axle and spring 
suspension may be thoroughly lubricated, 
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Priceless Service 


Despite fire or storm or flood, a telephone operator sticks 
to her switchboard. A lineman risks life and limb that his 
wires may continue to vibrate with messages of business or 
social life. Other telephone employees forego comfort and 
even sacrifice health that the job may not be slighted. 


True, the opportunity for these extremes of service has 
come to comparatively few; but they indicate the devotion 
to duty that prevails among the quarter-million telephone 
workers. 


The mass of people called the public has come to take 
this type of service for granted and use the telephone in its 
daily business and in emergencies, seldom realizing what 
it receives in human devotion to duty, and what vast re- 
sources are drawn upon to restore service. 


It is right that the public should receive this type of tele- 
phone service, that it should expect the employment of 
every practical improvement in the art, and should insist 
upon progress that keeps ahead of demand. Telephone 
users realize that dollars can never measure the value of 
many of their telephone calls. The public wants the service 
and, if it stops to think, cheerfully pays the moderate cost. 


SPT 
S » “ AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
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\al AND ASSOCIATED COMPANIES 
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4) BELL SYSTEM 


One Policy, One System, Universal Service 
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AC PL AS y ETAT . 
‘J “1h “Z. METAL CHECKS na fully equipped machine shop 
\¥ SS... = STENCILS Manufacture dies, tools, jigs, and fixtures 
- : on of precision 
\ rr s E \ LS et us manufacture and act as your factory 


301 W. Grand Ave. 
», Uhieago, IN. 
Tel. Sup. 1819 
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RACINE JUNIOR 


A Portable High Speed 
METAL CUTTING MACHINE 


- 





The facilities of a large ma- 
chine shop equipped with 
an extensive variety of tools 
is cffered for production of 
mechanical devices on large 


or small scale. 






it 





every stroke. B 
= motor driven 


CONSOLIDATED 
SHIPBUILDING 
CORPORATION 


New York City 


Of highest quality —while 
moderafely priced, the 
Racine “Junior” easily out-performs any machine 
of same size. Extremely fast and permanently accu- 
rate, a fit running mate to the famous line of Racine 
H.S. Metal Cutting Machines. A time and money 
saving necessity to every shop. Runs from lamp 
socket. For detailed information write to 


RACINE TOOL & MACHINE CO. 


Dept. 8B Racine, Wis., U. S. A. 


Morris Heights, 
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The Scientific American Digest 


A review of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop- 
ments in industry and engineering 





Exact references to the sources from which these abstracts and quotations are made follow 
| each abstract, the numerals referring respectively to the volume, number, and pages occupied 
by the original article in order that those who wish for further data may refer to the 


originals. Other digests ordinarily appear in 


Electrical Notes, Service of the Chemist, and 
other departments which are omitted from this issue 





Automotive 


Oxidized Kerosene as Fuel.—Experi- 
ments made by the research laboratories of 
the Carnegie Institute of Technology, Pitts- 
relative efficiencies 
of oxidized kerosene and kerosene as fuels. 
Oxidized kerosenes cause less knocking 
tendencies than common kerosene when used 
was also demon- 
have about 





burgh, have shown the 


engines. It 
strated that oxidized kerosenes 
the same power potentialities as ordinary 
kerosene, though their thermal values 
are one-eighth This anomalous condi- | 
tion is due, it is thought, to the better 
clean-up in the combustion of partially oxi- 


in kerosene 


even 


less. 





| work promises that oxidized kerosene, which | successfully 


| 
| 


}and 


| 
| 


dized fuels. The suecessful outcome of this 


is manufactured from low-grade petroleum 
by eatalytic oxidation, may become a useful 
fuel in the future. Owing to its properties 
it may come to be used industrially in kero- | 
sene engines, or as a blender with gasoline 
for use in gasoline engines. 

Knockless .Gasoline developed by the 
General Motors Research Corporation in 
connection with Massachusetts Institute of 
Technology is on the market in one state 
will be available all over the country 
as soon as production can be increased. If 
knocks are caused by a_ high-pres- 


certain 


|sure, high-velocity wave striking the top or 


| 


| 


sides of the combustion chamber then sup- | 
knocks is a matter of sup- 
pressing this wave. The addition of 40 to 
60 per cent of benzine or aleohol accom- 
plishes this purpose, but there is not enough 


pressing the 


of either of these fuels to “doctor” all the | 
|“gas’” which we now use at the national 
rate of a 10,000-gallon tank-ear per minute. | 


Research showed that the knock could be 
suppressed by the addition of very small 
amounts of diethyl telluride, one volume of | 
this material being equivalent to 250 vol- | 
umes of benzine as an anti-knock material, 


| while one volume of lead tetraethyl equals 


| tions 


|to the 


| 


625 volumes of benzine, in the same manner. | 
The new product is ealled “ethyl 
Tech. Eng. News, 4:6, p. 210. 


Performance Tests on Automobile Tire 
Casings conducted by the Bureau of | 
Standards show remarkable results. | 
In practically all eases the coefficient of fric- 
tion at the start of motion is less than that 
during continuous motion—a result which is | 
quite different from that usually applying in 
tests in which friction coefficients are meas- 
ured. On clean wetted 
efficient is, in cases, 
the same surfaces dry. This is true on econ- 
crete and in some eases on asphalt. James 
is of the opinion that the slippery condi- 
often encountered on hard surface 
roads, especially when they are wet, is due 
presence of a film of some foreign 
substance which, in effect, lubri 
eant. Coefficients as high as 0.80 are quite 
general and of 0.90 or above not at all un- 
usual. The coefficient was 1.00 on one piece 
of rough concrete and actually reached 1.16 
on dry plate glass in one ease! The lowest 
coefficient found on any road surface among 
those tried was 0.54 on wet oiled asphalt. 
Friction in motion transverse to the plane 
of the tire is usually about the same as that 
parallel to the plane and the configuration 
of the tread appears to have little if any 
effect on hard surface roads. It was found, 
however, that composition of tread rubber 
had a marked effect upon coefficient of frie- 
tion on hard smooth surfaces.—Automotive 
Ind., 49:22, pp. 1091-96. 


Means for Increasing the Yield of 
Gasoline from ‘crude oil by the applica- 
tion of cracking methods have recently been 
devised. Depending upon the original char- 
acter of the oil, this increase may be as 
much as 13 fold. The oil is heated to about 


gas. — 


some 


surfaces, the co- 


some higher than on 


acts as a 


| duced. 


| the conductive 





875 degrees Fahrenheit under 500 to 600 
pounds pressure while circulating through 
tubes in a furnace, and flows to a large 


insulated cylinder where the completion of 
the cracking operation takes place. This 
eylinder, or reaction chamber, must stand 
heat, pressure, corrosion by sulfur in the 
oil, and be absolutely leak proof, for the 
gasoline under high pressure is well above 
its ignition point. The use of forged steel 
eylinders for this purpose has met with sig- 
nal suecess.—Jron Age, 112:18, pp. 1175-76. 
Industrial Progress 

The Cotton Manufacturing Center of 
the Country is today in the South. It 
now produces considerably more than half 
of the cotton cloth made in the country. Up 


| to a short time ago cotton cloth could not 


be made, except in certain 
localities where the air was sufficiently moist 
and humid. That is why Massachusetts and 
Rhode Island, with their broken coastline, 
and numberless iakes and rivers resulting 
in constantly humid atmosphere, became the 
center of the cotton industry in this coun- 
try, precisely as Laneashire, for similar rea- 
sons, grew to be the center of the industry 
in England. No attempts to spin cotton in 
the South were successful until the humidi- 
fying apparatus was discovered. This per- 
mits the fibers to be picked, drawn and 
spun properly. Mill expansion in the North 
has been practically non-existent for the last 
two years. A great deal of Northern capital 
has been put into Southern cotton mills, and 
doubtless more will go in the same direction, 
but so long as the mills in North and South 
Carolina and Georgia can produce more 
efficiently than those in the Bay State and 
Little Rhody—most of the money invested 
in the cotton business will be apt to go 
South.—IJnd. Digest, 2:10, pp. 750-51. 


Through Electro-deposition, metal pat- 
terns are made very accurately owing to the 
fact that there is no shrinkage involved. 
Sinee these patterns are exact duplicates of 
the original in size, shape and finish it is 
obvious that machining, filing, and seraping 
are practically all eliminated. Patterns can 


be made of copper, brass, nickel, or any 
other metal er combinations of metal (for 
example, a nickel surface with a copper 


The method of procedure is sim- 


Casts of 


backing). 
ilar to that used in electrotyping. 
wax, plaster of paris, or any fusible alloy 
are taken of the desired pattern to be repro- 
These casts are made conductive on 
the impression surfaces. In the case of wax 
or plaster of paris, graphite is used to make 
surface. Contact wires are 
inserted in the casts to make a connection 
in the plating tank and conductive surface 
of the cast. Suitable insulation is given 
these easts to prevent the metal from spread- 
ing on the non-conductive surfaces. These 
easts are then placed in the desired plating 
solutions, and are allowed to run until the 
desired thickness is obtained. The casts are 
taken from the bath and the metal deposits 
removed. They are backed up with 
suitable alloy, such as white metal, to give 
strength, if necessary. The partings are then 
checked very closely and machined or ground 
off, if required, and from this point the pro- 
cedure is identical with the old method. This 
method is filling a long-felt want in the 
foundry and is perhaps the one big advance 
step made in the producing of metal patterns 
in the last 25 years.—Metal Ind., 21:12, p. 
499. 

The Mercury Vapor Boiler provides for 
the vaporization of mereury, expanding it 
through a turbine and utilizing the heat of 
the exhaust to generate steam from water, 
this steam being put through a separate tur- 
bine. That is, the mereury condenser sur- 
face is the steam boiler. In this way ad- 
vantage is taken of a much greater tempera- 
ture range than is possible with steam alone, 
and the thermal efficiency approximates that 
of the internal combustion engine, namely, 
one kilowatt-hour at about 11,000 B.t.u. If 

(Continued on page 124) 
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A Radio Statement to the Public 


The Meaning of Coordinated Scientific Research 


EEPING its pledge to the public, the Radio Corporation of America has con- 
centrated its vast research and engineering forces upon the solution of certain 
fundamental problems facing the art—problems which have become more apparent 





as broadcasting stations and radio receivers multiply. 


The phenomenal expansion of the radio in- 
dustry, and the universal and ever-increasing 
appeal of radio represent an outstanding de- 
velopment of the present century—for this 
industry has grown from infancy to maturity 
in a space of but two years, 


e ° « 


Briefly stated, there is today a necessity for 


—A radio receiver providing super- selectivity 
—the ability to select the station you want— 
whether or not local stations operate. A selectivity 
which goes to the theoretical limits of the science. 


— Super-sensitiveness— meaning volume from 
distant stations—along with selectivity. 


— Improved acoustics — more faithful reproduc- 
tion of broadcasted voice and music than has ever 


been possible before. 


—‘‘Non-radiating’’ receivers—a new develop- 
ment, a type of receiver which, no matter how 
handled, will not interfere with your neighbor’s 


enjoyment. 


—More simplified operation—a super-receiver 
requiring no technical skill, thus making the 
greatest achievements of entertainment immediately 
available to all members of the family. 


—A receiver for the apartment house and pop- 
ulated districts, requiring neither aerial nor ground 
connection. 

—Another type of improved receiver for the 
suburban districts, equally capable to that above, 
for use where the erection of an aerial presents 
no problem. 


° + * 


Painstaking search in quest of these ideals has 
led to new discoveries setting new standards 
of excellence and performance—discoveries 
which have established 


First—that improved acoustics are possible—a 
matter of scientific research and not of haphazard 
design —for truly melodious reception. 


Second—that dry battery operated sets can be so 
designed, as to give both volume and distance. 


Third—that the regenerative receiver is susceptible 
to marked improvement providing selectivity, sen- 
sitiveness and simplicity of operation hitherto 
deemed impossible of accomplishment. 


Fourth—that the Super-Heterodyne—the hitherto 
complicated device requiring engineering skill to 
operate — could be vastly improved — improved in 
sensitiveness and selectivity—and simplified so 
that the very novice and the layman could enter 


new regions of entertainment and delight. 


Watch For Further Announcements 


Radio Corporation of America 


Sales Offices: 
233 Broadway, N.Y.C. 10 So. LaSalle St., Chicago, Ill. 433 California St., San Francisco, Cal. 





Radiola 


REG. U.S. PAT. OFF. 


— 
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Dam Building 


Industry and irrigation have compelled the building of 
innumerable dams all over the country—huge ones 
that impound millions of gallons of water, and little 
ones, not much larger than the old time miller’s dam 
that provided power for his mill as well as a good place 
to fish. 


Yellow Strand Wire Rope is doing its full share in this 
important work, handling vast quantities of materiel 
every day, economically and satisfactorily. 


The Strand of Yellow which distinguishes this powerful 
rope from all others is the maker’s mark of confidence 
in his product and your protection. 


Motorists This pioneer rope manufacturer also makes all standard 
grades of wire rope for every purpose. Order from the 


> , ’ A nec » . 
Carry a Basline Autow nearest authorized dealer 


line in your car and 


safeguard ) spare 
safeguard your spa'° BRODERICK & BASCOM ROPE CO. 
Autowlock. Both are 805 N. First Street, St. Louis, Mo. 

made of Yellow Strand. Branches : New York and Seattle Factories: St. Louis and Seattle 


Ask your accessory 
dealer ‘ Authorized Dealers in all Industrial Localities 


S| Yellow Strand 


WIRE ROPE 

















|}secured in a like manner is used under 
| boilers to generate steam. Electric light is | 
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reasonabi e carry a complete Is Priced Within Your Means 
line of gears in stock for immediate e 
shipmer an also quote on specie Most efficient machine tool you can have in 

gears of ali kinds. Send us your in - . 

auiries home workshop, repair shop or garage too. Turns 
Write for Catalogue 20 out with 1000th-inch accuracy, all small wood 
; aia : and metal parts that other lathes will. FE-xperi- 
CHICAGO STOCK GEAR WORKS menters, inventors, mechanics enthusiastic over 





it. Complete- 
ly equipped; 
auto-safety 
devices; 
semi - quick 
change gear. 


9" lathe—2'+ 
ft. bed—with 


105 South Jefferson Street Chicago 
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in Singapore bench legs 

| Straits Settlement Porto R Canada, throughout | 
| the l > A and on stean h using wate of the $245 

ful 7 ene ib » Ben, a o terested always to the Send for Free catalog. 

point of maintaining first-class operating ¢ . | Also built with bed lengths up to 5 feet. Made 
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sew Six Machines in One 
i Saw, Sander, Drill, Grinder, Polisher and Buffer 
Boice Pony Bench Machine 






A decidedly practical,extremely.com BOICE-BUILT Machinesare in daily 
yact, precision machine. Height 10’. usein hundreds of —~ 9: Their size, 
jandies 4" and6”" grinding wheels: 6” absolute accuracy and low cost pro- 


saws: 6” and 8° sand discs; 3/8" chuck. vide a means for producing a better 





Top, 3 easily removable. Saws job for less money. Boice saws are 
SH up to 1 1/2" stock. Easily driven by made in six models—are portable and 
1/4 0r 1/3 h.p. motor. attach toany light socket. 





wr this oat’ her SOCE GOL Bet W, B, & J. E. Boice ,,2%'.5.4;2,.. Toledo, Ohio 


Machines and Motors 
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| we compare the mereury vapor process with 


| 


a steam generating plant running at 200 
pounds steam pressure and with the higher 
standards of efficiency in turbines and auxil- | 
iaries the mereury-steam combination with 
mercury at 35 pounds gage, should, accord- 
ing to one writer, give about 52 per cent) 
more output in electricity per pound of fuel. 
And if in such a plant the boiler room is} 
re-equipped with furnaces and mereury ap- 
paratus arranged to burn 18 per cent more 
fuel, the station capacity with the same 
steam turbines, condensers, auxiliaries, ete., 
would be increased about 80 per cent.—!} 
Power, 58 :23, pp. 876-80. 

Electrofanned Hogs represents the 
latest advancement in the use of electricity 
for every conceivable purpose. On the 101 
Ranch, now the largest ranch in the United | 
States, the head of a large herd of fancy 
hogs, known as “The Great I Am,” has a 
special home with a device on which he has 
merely to step, causing a large electric fan 
to be switched on. Stepping on another 
board electrically turns on a_ showerbath. 
In several small maternity houses for the 
sows, provision is made for electrically 
heated pads which are used when pigs are 
littered during cold weather, to keep the 
new-borns warm. Power is generated by a 
100-horsepower Diesel engine for which the 
oil is produced on the ranch, which lies 
within the Oklahoma oil field. Natural gas 


used to lengthen the working hours of hens, | 
thus increasing the egg output.—Mfr’s. Rec- | 
ord, 84:21, p. 69. 


The Use of Bituminous Coking Ceal as 
Water-gas Generating Fuel is found to} 
be unquestionably preferred to that of coke | 
at its prevailing high price, according to 
investigations made by the Bureau of Mines. | 
Central district bituminous coals have been 
used to some extent during the past few 
years in Illinois and surrounding States as 
water-gas generator fuel. As prices of coal 
and coke advance, with an increasing mar- 
gin of difference between them, the economy 
that can be realized from the use of coal as 
generator fuel increases. When coal is sub- 
stituted for coke and the same methods of | 
operating used as with coke, there is an 
appreciable waste of fuel, which can be 
eliminated. The amount of this waste per 
thousand feet of gas made will inerease as 
the standard of gas is lowered. The present 
tendency is toward a lower standard for 


| city gas. One method of eliminating waste 


the use of a waste-heat boiler with com- 
bustion chamber—is suggested and discussed 
in Technical Paper 274, by W. W. Odell, | 
fuel engineer, which may be obtained from | 
the Department of the Interior, Bureau of | 
Mines, Washington, D. C. 

The World’s Nitrogen Consumption | 
increased between 1913 and 1918 from 808,- 
031 to 1,285,398 net tons, or 59 per cent, 
the proportion derived from Chile and from 
coal decreased, while that of fixed atmos 
pherie nitrogen inereased until the atmos- 
phere supplied a greater percentage of the 
nitrogen consumption than either of the 
other sources. The fixed nitrogen industry 
was thus established in the world and in 
1922 we find the consumption of 875,000 net 
tons of inorganic nitrogen made up of 24 
per cent from Chilean nitrate, 35 per cent 
from the coke and gas industry and 41 per 
cent from the atmosphere. In the United 
States in 1922, 179.000 net tons was used, 
with production from coke and gas of 58 
per cent and atmospheric plants 3 per cent 
of this amount. In the peace-time develop- 
ment of actual producing plants for nitro- 
gen fixation the United States has taken 
practically no part, less than 3 per cent of 
our present requirements being supplied by 
the fixation of atmospherie nitrogen within 
our borders. The T/nited States Nitrate 
Plant No. 2 at Muscle Shoals has 40,000 
tons capacity, which shows that even though 
the Muscle Shoals plant were now operating 
we would then be producing but 20 per cent 
of our annual consumption in fixed nitrogen. | 
It is quite evident that no large nitrogen 
industry exists in this country today.— 
Chem. and Metall. Eng., 29:24, pp. 1047-50. 


A 22,000-Volt Electric Steam Boiler 
has recently been installed in’ a .plant at 
terlin, N. H. It is an 1800-horsepower 
boiler operating at 135 pounds gage pressure, 
and its use takes the place of 69 long tons 
of coal in a day of 23 hours—coal worth 
$550 under the boilers it displaced. The 
unique feature of the installation is the very 

(Continued on page 126) 
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an the Dings 
save your money too? 
~this report tells 


INGS “High Intensity” Magnetic 
Separators are making money in 
daily service by freeing manufactured 
products of damaging iron. Foods, drugs, 
glass, pottery, fireclay— these and a thou- 
sand and one other products must not 
contain iron or their quality is lowered. 
Are you removing iron without the Dings? 
Then you're not doing it the cheapest way 
Investigate! Send a sample of your material 
from which iron is to be removed to the Dings 
laboratory,acorner of which is shown above. 
A report of the possibility of magnetic separa- 
tion, and the separated material, will be sent 
you. Only a small laboratory fee is charged. 
Send the coupon for details. 


Dings Magnetic Separator Co. 


709 Smith Street : Milwaukee 
New York 52 Vanderbilt Ave. 
Los Angeles: San Fernando Bldg. 


Diz 


Magnetic separation saves: 





in mines mills and smelters protecting crushing equip- 
by protecting crushers ment 
from damage by tramp -in quarries by protecting 
iren and by refining and re- crushing equipment from 
ducing minerals and ores breakage 

—in flour milis by preventing -in cotton seed mills b 
dust explosions protecting linters and hull- 
in iron foundries by re- ers 
claiming iron from dump -—in garbage reclaiming br 
jles removing cans 
in non-ferrous foundries -in the manufacture of 
by removing iron from bor- drugs, chemicals, sugar, 
ings and sweepings, assur- salt, food products, cattle 
ing iron-free castings and poultry foods, batter- 
m rubber reclaiming, by jes, carbon, ammunition, 
removing stray iron chicory, crucible clay, gas 
in glass plants by prevent- mantles, copra, vegetable 
ing discoloration oil, chocolate and cocoa, 

—in potteries by preventing paper, pulp,ink, abrasives, 
black specks in china t 


gh yrewery products, 
—in power plants and pul- talc, celluloid, starch, as- 
verized fuei plants by bestos. 








Send the Coupon te 


DINGS MAGNETIC SEPARATOR CO. 
709 Smith St., Milwaukee 

—for instructions for sending sample for 

magnetic separation report and free bul- 

letins. 
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Powered Like Europe’s Finest! 


A thoroughbred in action as well as in looks! This beautiful Willys-Knight 
Coupe-Sedan is powered with the wonderful Willys-Knight sleeve-valve en- 
gine—the same type of engine used in the Daimler, Panhard, Mercedes, 
Minerva and other internationally famous and expensive cars of Europe. 


An engine smooth as silk! Quiet! Quick! It actually improves with use. 
Sweeter-running at fifteen thousand miles than when new. Immune from 
valve-grinding and the woes of carbon. Amazingly sparing in its appetite 
for gasoline and oil. And with even greater economy in its ever-wearing 
endurance. Owners report 50,000 miles without engine adjustment. 


Coupled with this power are the comforts and conveniences of an original 
body creation of steel, finished entirely in lustrous black. Deep cushioning 
done in washable Spanish upholstery. Doors front and rear provide easy 
exit and entrance. A motor car of consummate charm and infinite mileage. 


Willys-Overland, Inc., Toledo, Ohio - Willys-Overland Sales Co. Ltd., Toronto, Can. 


Other models: §-pass. Touring $1175, 2-pass. Roadster $1175, 7-pass. Touring $1325, 5-pass. CoupeSedan De Luxe $1550, 5-pass. Sedan 
$1795, 5-pass.Sedan De Luxe $1895, 7-pass.Sedan $1995; f.0.b. Toledo. We reserve the right to change prices and specifications without notice. 


S88 DAY OF THE EHELEGHT £8 HERE 


WILLYS-KNIGHT § 


Coupe-Sedan 


Standard 


1450 
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(Continued from page 124) | 

high voltage used without a step-down trans- | 
former. It was found that the necessary 
transformers would have been twice that of | 
the transformers themselves, and since this | 
installation was intended to be used only | 
to hold steam over each Sunday in a plant | 
where continuous steam was necessary to a | 
paper-making process, this would have been | 
prohibitive. But no electric boiler of such | 
high voltage had ever been built or even | 
attempted. The installation is consicered | 
to be a most successful venture, the dif- | 
ficulties which had been anticipated not hav- | 
ing materialized. The matter of insulation 
of the conductors wlfere they entered the | 
tanks, the feared inability to operate at low | 
load, and the rapid wear of electrodes turned | 
out to be needless worries. The cost of | 
installation was $25,000 and it will have | 
returned its entire capital cost in only 46 
days. This is largely due to block rates for | 
Sunday power.—Lngrs. and Engineering, | 
40:11, pp. 290-91. 


St. Louis is to Become a Steel and 
Iron Center, following the development 
of a new ore field near that city, according | 
.to Manufacturer's Record, a magazine de-| 
voted to the building up of industry in the 
South. There is produced within a radius 
of 100 miles of the city of St. Louis every 
necessary basic material, including a portion 
of the iron ore, the coal for making metal- 
lurgieal coke, limestone and other raw ma- 
terial, and there now is growing in and 
around St. Louis a sea of smokestacks over 
the plants that have been and that are being 
erected for the purpose of utilizing the iron 
and steel. All of the basie material is pro- 
duced along the lines of the Missouri Pacifie 
Railway. The surface outcrop at Iron 
Mountain extends 8000 feet in the shape of | 
a horse-shoe, going downward approximately 
1000 feet with an average thickness of 10 
feet. Besides all this the primary ore ap 
parently is present in vast quantities. The 
vein already has been eut a distance of 224 
feet, disclosing a potential tonnage greater 
than the approximate 4,000,000 that was 
taken from the mountain prior to 1920. 





| 
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7 HARNESSED AIR 
S SAVES $1,482.00 YEARLY 


4 


x P = -\e There is available in the St. Louis district 
S Production losses, due to dust accumulations, aS everything necessary for the development of 
J, las ‘ : a : By a great iron and steel center. The Eastern 
‘ were stopped, by the right use of controlled alr. dj Central coal field lies directly to the east.— 
: The problem was solved in a textile mill where aS Mfr's. Rec., 84:21, pp. 57-61. 

ry, 


every machine had been stopped 2% hours each 
week, simply to allow cleaning. 


Mechanical Engineering 


A Revolution in the Construction of 
Power Plants has taken place within the 


ri 








y ie 
/ PA - . ; - 
fe} r a * ‘ : ‘ . As past few years. The reciprocating engine 
HS [his instance, in the textile industry, is only a Bill ot 80000 Renapeces hen geen way te the 
y suggestion of how properly controlled air can —{j |steam turbine of scagy oe nage gl 
wv | . a ‘ y pu le service steam o1ler oO oe pount Ss 
Na reduce operating costs and improve working BA pressure, of which a few were built in 1922, 
| e.e ; AY is succeeded in 1923 by the boiler of 1200 
JAl conditions. He pounds pressure. The 1500-pound boiler is 
NG NA under consideration here, and an_ experi- 
S Air is just as easy to control as steam or elec- Ss) mental boiler for 3200 pounds pressure is 
fe itl p : E k PX building in England.—Iron Age, 112:18, pp. 
tricity. There is a place for this natural force in Kell | 1175-76. 
. 7 
yy . iF (Al The Manufacture of Hardened Steel 
our ant. SH I e 0 ardene ostee 
y P Rolls Has Recently Undergone an Active 


Development.—Formerly, nearly all cold 
rolling of strip and sheet metal was done 
with chilled iron rolls. In steadily increas- 
ing volume these are being replaced by heat- 
treated, hardened, slightly drawn, ground 
and polished rolls of alloy steel, usually 
chromium, chrome-vanadium, chrome-molyb- 
B F STURTEVANT COMPANY TAS denum, chrome - vanadium - molybdenum, or 

e a ‘ chrome-tungsten-vanadium. Fully hardened 


rolls of these alloys may be made much 


y Bring Your Problem to Sturtevant 
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Plants located at 











NE harder than chilled iron rolls; the hardness 
4 : AY « « Ss « “ee 
VAY Hyde Park, Mass. ee ee ag Mace. nen, Wisc. A» runs in the neighborhood of 110 to 115 
Wi Camden, N. J. Berkeley, Cal. alt, Ont. A scleroscope. They take a much _ higher 
, Sales Engineering Offices Foreign Representatives =; finish, produce a correspondingly better sur- 
T Atlanta, Ga. Los Angeles, Cal. Sturtevant Eng. Co. Ltd. . London nt face on the product, and are reasonably long 
c Boston, Mass. Montreal, P. Q. Sturtevant Cie. . . . cate LY lived if *reated properly, as they deserve to 
2 Buffalo, N. Y. New York City —a Treding =. - Shanehel- 4 be, for they are among the highest ex- 
v Camden, N. J. Pittsburgh, Pa. Catton Neill Eng. and Mach.Co.Manila ! pressions of the steel maker’s art.—Jron Age, 
od Chicago, Il Portland, Ore. a oa oro . a 112 :18, pp. 1175-76. 
~ Cincinnati, Ohio Rochester, N.Y. - F. Gregory & Co. Ltd, . .Sydney 
Cleveland, Ohio St. Louts, Mo Blair, Reed & Co. Ltd. . Wellington (i The Manufacture of Crankshafts has 
) Sa ines” deiameieaiiien Weeselhosft and Poor . Caracas “J been much facilitated by a new machine tool 
y Dallas, Texas Salt Lake City, Utah Wesselhoeft and Poor 2 Bogota “ P ann : hele Pa : 
y Detroit, Mich. SanFrancisce, Cal. General Machinery Co. . Tampico ; invented in Denmark. It consists of two 
Hartford, Conn. Seattle, Wash } Sa Martinto Inc. - “. Lima Vf opposed milling heads on horizontal shafts 
‘ Indianapolis, Ind.Toronto, Ontario » > ae Aires =) earried by housings, each with three adjust- 
7 Washington, D. C. A. E. Barker “ . Johannesburg Ad! | ments and feeds at right angles to each 


other. Between them, over a pit, is a driven 
table provided with vise jaws adjustable 
| toward each other and with reference to the 
laxis of the table. Clamped between these 
|jaws in a vertical position, adjusted prop- 
erly with reference to their axes, the pins 
land webs of a crankshaft can be machined 
lall over by the revolving cutters controlled 
| by the feeds provided by the housings or by 
the revolution of the table. There results 
(Continued on page 128) 
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_ The first photo below shows a firebrick 
lining after a period of service. The second 
shows a Plibrico Lining after same service. 








Just one difference 


the lining— 


NE difference but what a 
vast difference it is! 

In the upper photo, the crum- 
bled side wall is an unanswer- 
able argument against laid up 
firebrick; below, the staunch, 
jointless walls are a sermon for 
Plibrico. 

Both photographs are of the 
same furnace, taken after the 
same amount of the same kind of 
service. And the result is no re- 
flection on the quality of refrac- 
tory used in the brick furnace. 
The trouble started at the joints. 


Doesn’t this illustration substantiate 
the conservative claim that Plibrico will 
outlast built up linings two to four 
times? Doesn’t it prove that although 
Plibrico costs little more, it is worth at 
least twice as much ? 

Plibrico is the highest grade refrac- 
tory in the most usable form—plastic, 
so that itcan be pounded and molded 
into any required shape by anyone who 
can swing a mallet. When vitrified it 
forms a rock-like one piece lining that 
withstands temperatures to 3100° F. 

It is described in the big book shown 
below— “ Refractories and Furnace 
Design.” 





7X 
Reg. U.S. Pat. Off. 


JOINTLESS Fire Brick Co. 
1159 CLAY ST., CHICAGO 





Plibrico is delivered 
only in steel contain- 
ers of distinctive ap- 
pearance as shown 
above. Warehouse 
stocks in 60 cities— 
see phone books. 


Coupon brings 
this free book 





Jointless Fire Brick Co., 
1159 Clay Street, Chicago 


Please send me the 32-page booklet, 
“Refractories and Furnace Design’’—no 
obligation. 


Firm . 
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SCIENTIFIC AMERICAN 


FORDIZING 
- the American Railway Express - 


The experience of Edward E. La- 
Schum, General Superintendent 
Motor Vehicle Equipment, American 
Railway Express Company, in the 
use of Ford Cars and Trucks and 


Fordson Tractors is an outstanding 
example of how a business can be 


“Fordized”’. 


In hundreds of cities, millions of 
pounds of express are delivered every 
day by a fleet of 1200 Ford One-ton 
Trucks, many of which save their 
cost every six months over previous 
haulage equipment. 


In large transfer centers Fordson 
Tractors shunt cars and haul heavily 
loaded trailers. In the Polk Street 


Edward E. LaSchum is 
the author of a new 
book, ““The Motor Truck 
—Applied Mechanics, 
for Owners and Drivers.” 





audited Gould Reports 
4 proving these facts. 


 CARS-+TRUCKS- TRACTORS 


station, Chicago, one Fordson saves 
in time and labor at the rate of $4370 
a year. 


The use of Ford Coupes and Sedans 
by Officials, and of Ford Touring Cars, 
Roadsters and Coupes by inspectors 
and repairmen instead of street cars 
has doubled the efficiency of these 
men. 


Even the payroll is Fordized. A light 
delivery car traveling through build- 
ings, replaces two pay cages and 
Saves much time. 


Private and public business alike can 
be profitably Fordized. To Fordize 
is to economize. 


Ask any Ford dealer for 
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Generations of travelers in Europe have seen 
women washing clothes, like the woman 
in this illustration, on the banks of rivers. 


Shall the river work— 
or shall you? 


Too many women, abroad, are 
still washing clothes like this. 


They go to the river. Our 
American rivers are being 
Back of every great trained tocome to us. Water- 


step in woman’s pro- 


gress from a drudge wheels drive electric genera- 


to a free citizen has 


been some labor-sav- tors—thus water is supplied 


ing invention. Back 


of most inventions in to your home, and electric 


electricity’s progress 


from a mystery to a current runs the washing 


utility has been the re- 


searchofGeneral Elec- machine which has banished 


tric Company scien- 


tists and engineers. so much toil. 


GENERAL ELECTRIC 
LATHES § 















8 to 18-inch Swing | 


List price $115 and up ac-| 


cording to size. When! 
ready to be uuy send for 
Lathe Catalog and prices. | 


W.F.&John Barnes Co. | 


1999 Ruby Se, ROCKFORD, ILL. 


ELE 


PLAINFIELD, NJ 


sper) Spr Summer 
W at ane gat athering but- 
bundreds of kinds for co section —y ne worth $1 
to $7 each. Simple « outdoor work with my 
tions, ppere price-list Send se ce 
stun, for my Mlustrated Prom 
send. a batterfiies. Mr. Sinctair, 
sects, , Dept. 36, Ocean Park, Calit 


| 











Ice Making and Refrigerating 
Machinery 
| Corliss & Poppet Valve Engines 





| Bulletins sent upen request 

| THE VILTER MFG. CO. 

| 899 Clinton Street Milwaukee, Wis. 
L 





‘HERE s MORE 


MON EY: tar YOU 


150 Heome-Study Books 
Bach of Bese seve vey ralsion. pe. sie bee 

- Astomoblie, Wa io irepding “and” 
sett Fol Se eee Paek “ind. rent 
- Drake «& t'e., Publishers 
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GUARANTEED TYPEWRITERS 
Edaioed anti ly geerentecd 
——y—" + 2 — * 5S Days 
Sree Trial. Lowest joes over offer- 
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ith Typewriter Sales 
301-360 E. Grand Ave. Chicago. IL 





Experimental and Model Work 


Fine Instruments and Fine Mockinery, 


"489.53 Broome St, New York (iy 





Buick 

Buick 6... 
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Dodge... 
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3085 Michigan Averue, Chicago 
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Scientific American Digest 
(Continued from page 126) 


a great economy of time in the machining.— 
Tron Age, 112:18, pp. 1175-76. 


Saving Worn Parts by Electrodeposi- 
tion is a process which has been devel- 
oped by the Westinghouse Research Labora- 
tories for building up shafts, pins, bolts, gear 
centers and similar parts and which can be 
used for building up the worn bores of auto- 
mobile engine cylinders. Commercial salts 
are used and a current of sufficient density 
is employed to permit all ordinary repair 
work to be removed from the plating bath 
at the end of two or three hours. The cost 
of building up and machining is kept low 
enough so that it will pay to reclaim a 


{piece with this process rather than use a 


new one. While the research work has been 
earried on, over 200 pieces have been recov- 
ered for the Westinghouse plant, thus mak- 
ing the process help pay for its own develop- 
ment. This company is now installing a 
service station in the Pittsburgh district to 
handle all kinds of work that can be re- 
claimed by electrodeposition. A plating bath 
made up in the following proportions has 
proved best: 2.5 pounds of commercial 
ferrous ammonium sulfate per gallon of 
city water plus a small amount of ferrous 
earbonate (freshly precipitated and kept 
under water in order to keep the solution 
practically neutral) plus a small amount of 
powdered charcoal, which helps to prevent 
pitting. The equivalent amounts of com- 
mercial ferrous sulfate and ammonium sul- 
fate may be substituted for the ferrous 
ammonium sulfate. If the solution is made 
up from the ferrous sulfate and ammonium 
sulfate, the granular or “erystal meal” fer- 
rous sulfate should be used. The ammonium 
sulfate must prove to be free from sulfo- 
eyanate when tested with ferric-sulfate or 
ferric-chloride. — Brass World, 19:11, pp. 
373-75 

High Steam Boiler Pressures are a 
post-war development, and at present there 
is a wide difference of opinion among engi- 
neers on this question. Some look on it as 
a natural development, and others as a pass- 
ing fad. In this connection it must be re- 
membered that if the total temperature is 
fixed, any increase in pressure means a de- 
crease in superheat. For example, with 750 
degrees maximum temperature there would 
be 360 degrees of superheat with 200 pounds 
pressure ; 300 degrees with 400 pounds; 184 
degrees with 1200 pounds; and only 40 de- 
grees at the critical pressure of 3200 pounds. 
At the present time the steam pressure in 
a great majority of commercial plants does 
not exceed 250 pounds. A small number of 
plants are operating in the range from 250 
pounds to 600, and perhaps a half dozen 
others are under construction at the present 
time. So far as can be determined no 
American boiler has been in operation for 
long at pressures above 600 pounds. After 


a few high-pressure plants have been in| t c 
jon the open market. Ceylon graphite which 
|}is considered by many manufacturers to be 


operation more will be known of the actual 
results from their use, and it is altogether | 
probable that steam pressures of 800 pounds 
and upwards will, when combined with re- 


| heating and back pressures, be found ad- 


vantageous from a broad economic stand- 
point.—Power, 58 :24, pp. 966-67. 


A New Form of Heat Treatment Bath 


|in which tools or parts may be treated in 


the finished shape without deformation, oxi- 
dation or decarbonizing has been developed. 
The base of the molten bath is understood 
to be treated lava, which is supplied in metal 
containers. When heated to the proper tem- 


peratures, these materials form mobile | 


liquids of high specific heat and of a specific 
gravity of only about one-sixth that of the 
lead bath. No hood or ventilation system 
is required, as no fumes are evolved. Heat 
treatment of parts, such as gears, piston 
pins, tappets, bearing races, drop forging 
dies and die casting dies and production 
treatment of edged parts like scythes, auger 
bits, ete., has been accomplished with un- 
usual success by the use of treated lava. 
This process was developed during the war 
for the heat treatment of small ordnance 
parts. As the material is neutral to steel, 
no seale of any kind forms and produc- 
tion is greatly increased. This property, to- 
gether with the ability to form protective 
coating over the parts as they are put in 
the bath, allows the treatment of completely 
finished parts. As the parts are taken from 
the bath, a protective coating is again 
formed, preventing oxidation while parts are 
transferred to the next bath. This protective 
coating, together with the turbulence of the 
mobile liquid due to convection currents, 
causes uniform heating of the part in the 
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bath and therefore eliminates distortion.— 
Automotive Ind., 49:23, p. 1147. 


Electric Furnaces far outclass the best 
production practice of any of the combustion 
furnaces in every factor, and from every 
standpoint, except perhaps the first cost of 
the installation. They grestly simplify the 
labor problem and render the manager in- 
dependent of the melter. They permit the 
routine repetition of the melting schedule, 
which has been reduced to the mere charg- 
ing of the metal into the furnace, stirring 
and skimming it if necessary and, when 
melted, pouring it. The time and tempera- 
ture of pouring are decided by pyrometer 
and can be placed under the eye of the 
manager or superintendent at all times. It 
is conservative to say that the metal can be 
melted for half the cost of that of com- 
bustion furnace practice, considering the 
eost of fuel, metal loss, upkeep, etc., and 
this, not considering the indirect savings in 
the improvement of the product, uniformity, 
reduction of rejections, satisfaction of the 
customer, savings in floor and storage space, 
absence of worry, and so on. The improve- 
ment in working and sanitary conditions in 
the foundry, brought about by the use of 
the electric furnace, are highly important 
items, there being absence of noise, heat and 
fumes. There are four principal types of 
electric furnaces in use in this branch of 
melting: the open are, the muffled or smoth- 
ered arc, the resistance and the induction 
furnaces.—Iron Age, 112:19, pp. 1283-86. 


Metallurgy 


Dirty Steel gives far less uniform re- 
sults on endurance tests than cleaner steel, 
and dirty steel is certainly unreliable and 
unsafe when repeated vibration must be en- 
dured. These inclusions, or other similar 
inhomogeneities in the metal are probably 
the cause of many failures in service. The 
endurance properties of any really clean 
steel may be quite safely predicted, accord- 
ing to conclusions drawn from tests made 
by the University of Dllinois in cooperation 
with the Bureau of Mines of the —— 
ment of the Interior. But when the steel 
is not clean, it may either give the same 
results as a clean steel or far poorer results, 
depending on whether the most severely 
stressed spot in a piece made from the dirty 
steel happens to be locally clean or locally 
dirty. According to these investigations, 
eerium offers no promise of usefulness as 
an alloying element in steel. Its use tends 
towards the presence of nonmetallie inclu- 
sions and toward troubles consequent upon 
this defect.—Jron Age, 112:20, p. 1330. 

American Graphite as compared with 
the imported material was the subject of 
experimentation made at the plant of two 
users of graphite crucibles. It was found 
that Alabama graphite bonded with the 
American clays gave superior service, a ser- 


| vice at least equal to the commercial cruci- 


bles of the same class which have been sold 


best for crucible work, was third in the list 
of tests and Canadian graphite which had 
been recommended very highly because of 
its structure, was last in the list.—Metal 
Ind., 21:12, pp. 477-78. 

The Deposition of Chromium on Metals 
by Electroplating is exciting some in- 
terest in Great Britain and the subject is 
under investigation at some of the Sheffield 
works. Some doubt is felt as to the com- 
mercial possibilities of the precess. Chrom- 
ium is four times as costly as nickel but 
that would not be a serious factor provided 
the operation of plating does not prove to be 
more expensive. Chromium is said to give 
a much more durable surface and there is 
said to be a substantial saving in time and 
labor, as plating with chromium occupies 
only one-third of the time taken for the 
deposit of nickel and the articles come out 
of the solution in a highly polished state. 
Lead anodes can be used and these do not 
deteriorate in the solution. It is asserted 
that an ample coating of chromium can be 
deposited on brass in two minutes and that 
as the copper does not penetrate the chrome 
there is no necessity for subsequent buffing. 
The chromium, it is claimed, is also so 
worked into the base metal that rust cannot 
settle between the two.—The Metal Ind., 
21:12, p. 488. 

Molybdenum was first tested in rolls 
during 1920. Since then compositions of 
varying analyses and uses have been devel- 
oped. Molybdenum is now used in all the 
four classes of rolls, namely: Low-carbon 
steel, high-carbon steel, iron cast in sand 
molds (sand rolls), and iron cast in metal 
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molds (chilled rolls.) For the severe service 
in blooming mills and roughing mills, the 
low-carbon steel molybdenum roll was de- 
veloped, yielding a high degree of strength, 
toughness, and wear. Analyses and treat- 
ments of alloy steel and alloy rolls have re- 
ceived a new impetus. It is true that 
molybdenum is a contribution in this prog- 
ress backed by sound reasoning and splendid 
service. The data so far gathered from 
hundreds of molybdenum steel and iron rolls 
and repeat orders from many steel mills are 
definite evidence of the merit of molybdenum 
as an alloying element in rolls. With the 
experience that has been gained during the 
past three years it is only logical to expect 
further advances and a solution of problems 
which will benefit the industry as a whole.— 
Iron Age, 112:23, pp. 509-10. 

Adding Nickel to Babbitt Metal is not 
justified on the customary basis. It has been 
the practice of some engineers and manu- 
facturers to add nickel to white anti-friction 
or bearing metals but the actual object of 
this has been the subject of some controversy. 
It has been largely held that the original 
idea was not a metallurgical or even an 
engineering one, but to provide a means of 
identification of a certain manufacturer’s 
metal after the bearing had been cast. The 
practice was adopted in other quarters, thus 
destroying the original object of providing 
identification. As excellent alloys were so 
treated, some virtue gradually, became at- 
tached to the nickel content. Lengthy tests 
made in England, and presented to the Br.t- 
ish Institute of Metals now make it appear 
that the presence of a small quantity of nickel 
has the effect of combining with or dissolv- 
ing in the copper present, and that the 
copper-tin compound is suppressed ; hence the 
alloy loses that valueble property of resis 
tance to crushing which it appears to owe to 
the interlocking of the copper-tin compound 
in its dentritic form, and the hardening 
effect, if any, of the nickel does not com- 
pensate for the loss of this form of structure. 
Thus it would appear that the addition of 
nickel in such proportions to alloys of this 
character does not justify itself—Metal Ind., 
21:11, pp. 433-34. 

The Soderberg Electrode is widely 
used in Europe in electrothermiec industries. 
It has demonstrated its value in tilting elec- 
tric steel furnaces and will also be a con- 
tributing factor toward cheaper electric steel. 
This method of forming the electrode in the 
same furnace in which it is used was at first 
frowned upon. With the improved under- 
standing that has come from experience, the 
technical problem of the self-baking electrode 
has been solved. Numerous carbide and fer- 
roalloy furnaces in Norway, Sweden, and 
Germany have been enjoying the savings 
which the continuous self-baking method 
makes possible, for several years past. The 
Mitsui Co. recently purchased the rights for 
Japan and is using Soderberg’s in carbide 
furnaces, totaling more than 60,000 kw. ca- 
eapity. In France, Italy, and South Africa, 
plants are now in operation using this 
method. Several plants abroad are already 
using with considerable success a_ process 
consisting of blast furnace metal to metal 
mixers, metal mixers to Bessemer, and Bes- 
semer to electric furnaces—eliminating en- 
tirely the open-hearth furnace. Cheap steel 
of high quality and uniformity can be pro- 
duced by this process at a cost comparable 
with the cheapest production methods now 
in vogue. The amount and cost of electricity 
used is quite small and the introduction of 
the self-baking electrode, developed in Nor- 
way under the name Soderberg, not only will 
cheapen refining costs, but will render pos- 
sible the design and operation of electric 
furnaces of very much larger capacity than 
any existing furnaces.—Jron Age, 112:24, 
pp. 1585-86. 

Tellurium as an alloying material with 
steel was the subject of investigations made 
at Massachusetts Institute of Technology. 
This metal has not been one of the elements 
used for alloying purposes with steel. It 
does not tarnish in moist air, and this prop- 
erty may be of commercial importance. At 
present the uses of the metal are very lim- 
ited, and the production is small, the pos- 
sible annual supply from the copper refineries 
being only about sixty tons. The telluride 
of gold has been known by metallurgists for 
many years, and an iron-tellurium has been 
successfully made. Tests were made at an 
electric furnace where regular steel castings 
were being made. One thousand pounds of 
steel was tapped into the ladle and twenty 
pounds of metallic tellurium was added. An- 
alysis shows that about 40 per cent of this 
was retained by the steel. The results 
showed a somewhat lower ductility than 
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would be expected in a well-annealed steel 
easting with carbon 0.24 per cent, and an 
explanation was sought in the microstruc- 
ture. The new constituent was seen, and 
has been provisionally called telluride of 
iron.—Iron Age, 112 :24, pp. 1575-76. 

The Prevention of Corrosion of Steel 
formed the subject of tests made at the Fed- 
eral Laboratory for Tests of Materials at 
Zurich, Switzerland and the following results 
were obtained. Aqueous solutions of salts 
of chromie acid after reaching a certain con- 
centration preserve iron from rust for an un- 
limited time without the protecting action 
of the solutions becoming enfeebled or ex- 
hausted. The passivity contributed to iron 
by these solutions only lasts so long as the 
metal is immersed in them. When added to 
these solutions, certain salts, notably the 
chlorides of the alkalies and alkaline earths, 
and also to an exteut not quite as great, the 
sulfates of these metals, reduce, paralyze 
or reverse the protective action of the chrome 
salts, while other salts such, as for example, | 
the carbonates of the alkalies and lime rein- | 
foree their action. The protecting action of | 
the chromie acid salts is not exerted solely | 
on all kinds of iron and steel but on other 
metals such as copper, tin, brass, bronze, 
ete., whether they are isolated or in metallic | 
contact with iron. For instance, small | 
samples riveted together have been immersed | 
in a 2 per cent solution of bichromate of | 
sodium and are as brightly polished today as | 
at the start of the test. It is stated that | 
numerous experiments extending over six 
years have shown that a solution with 0.1 
and 0.2 per cent potassium or sodium chro- 
mate rendered slightly alkaline with sodium 
carbonate, suffice in most cases to protect 
iron and steel from rust. 

The Use of Oxygenated Air in metal- 
lurgical processes is being investigated by a 
committee which is sponsored by the Bu- 
reau of Mines. This committee has devel- 
oped plans for experimentally determining 
the effects of oxygen-enriched air on the! 
operation of the blast furnace, and has rec- 
ommended that these plans be put into effect 
as the first step of an extended research on 
the general applicability of oxygen in metal- 
lurgy. The findings of the committee on 
these theoretical studies are revolutionary. 
After a critical review of the facts, the com- 
mittee concluded that, in the present method ! 
of smelting iron, it will be practical to in- | 
crease the oxygen content of the blast 21| 
per cent to 31 per cent and that this “1, | 











riched blast, when fed to the furnace cold, 
will increase the production of the furnace 
by 18 per cent and decrease costs by 6.7 | 
per cent. The study of this problem has | 
firmly convinced the committee that with the 
application of oxygen to present blast-fur- 
nace practice the cost of production will be 
decreased ; the output per furnace will be in- 
creased ; closer chemical control will increase 
the uniformity of the product; cheaper ma- 
terials, ore of lower iron content and coke 
higher in ash, can be used: and, it is be- 
lieved that the sulfur content of the iron 
ean be reduced. This rendering available low 
grade and previously wasted ores will in the 
end mean the highest type of conservation 
and conservation at a profit. 


The Early Claims for Molybdenum as 
a specific against fatigue failure of steel, 
which alleged, directly or by inference, that 
molybdenum steels were vastly superior to 
other steels for uses to resist vibration, have 
not been substantiated in the over-enthusi- 
astic form in which they were made. The 
Bureau of Mines’ experiments show that, 
with one exception, molybdenum steels, and 
other alloy steels containing nickel, chrom- 
ium, vanadium, or a combination of these 
elements, have equal qualities of endurance, 
and that no one alloy steel stands out above 
the others on this score. The exception is 
in favor of heat-treated molybdenum steels, 
for the presence of molybdenum makes the 
steel require a higher temperature in the 
drawing or tempering process after quench- 
ing, and this higher temperature causes fuller 
release of quenching stresses. The presence , 
of quenching stresses tends to cause poorer | 
performance under repeated vibration. This, 
however, is not a very great factor, and has 
a noticeable effect only in very hard steels, 
for example, those of spring temper. For 
ordinary structural uses, no alloy steel is 
appreciably superior for use against vibra- 
tion to any other when the steels are used 
in such sizes that they harden throughout 
on quenching. Molybdenum and certain 
combinations of nickel and chromium confer 
depth-hardening properties on steel, and 
hence these have advantages for use in parts 
of large cross-section. Thus iti is evident 
that, as regards endurance, molybdenum 
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Packed with energy 


NTENSE, fiery sparks start things mov- 
ing and keep them going wherever 
Columbias are hitched. Lasting strength 


for heavy drains. 
energy between uses in 


Easy to buy anywhere. 


Quick pick-up of fresh 


intermittent service. 
Sell so fast that 


dealers are sure to have fresh stock. 


Hot Shots contain 
Dry Cells in series in 


4, 5 or 6 Columbia 
a neat, water-tight, 


weather-proof metal case. 


Columbia Dry Batteries are sold by elec- 
trical, hardware and auto accessory shops, 
marine supply dealers, implement dealers, 


garages, general stores. 


Insist upon 


Columbia—Fahnestock Spring Clip Bind- 
ing Posts on Columbia Ignitor at no extra 


cost. 


NATIONAL CARBO 
New York 


CANADIAN NATIONAL 
Factory and Offices: 


for 


—Motor-boat ignition 
—Gas engine ignition 
—Tractor ignition 
—Starting Fords 

—Door bells 

—Buzzers 

—Ringing burglar alarms 
—Calling Pullman 


porters 


N COMPANY, INC. 
San Francisco 


CARBON CO., Limited 
Toronto, Ontario 


—Running toys 
—Telephone and 
telegraph 
—Lighting tents and 
outbuildings 
—Firing blasts 
—Heat regulators 
—Electric clocks 


—Radio A 
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The first Br 
lionth Buick. 
other members of the General 


Motors fan 


the same in 


uick and the mil- 


ily there has been 
IpTessive Progress 





In each of the 


No AMERICAN automobile company 1s 


more 


than thirty years old. But the 


combined manufacturing experience 
of the members of the General Motors 
family totals 117 years—Buick 20 years, 
Cadillac 22 years, Oldsmobile 27 years, 
Oakland 17 years, Chevrolet 11 years, 
GMC Trucks 20 years. 

Many more years of specialized experi- 
ence are contributed by the manufac- 


turers 


of automotive parts, accessories 


and equipment within the General 
Motors family. 


Thus 


, when you buy a General Motors 


car, you profit by all the experience of 
the member which makes it, plus the 
accumulated knowledge of the family 
of which that member is a part. 


ENERAL MOTORS 


BuICcK 


4 
nera} Motors < 


Plan 


- CapDILLac 


- CHEVROLET * OLDSMOBILE 


OakLanp «* GMC Trucks 


ars and Delco-Light products may be purchased on the G MAC Deferred 


Insurance service is furnished by General Exchange Corporation. 








jing the centrifugal pump. 


| 24:24, pp. 885-87. 


|lutionize the asbestos industry. 


steels are the equals of any, and on some 
scores have slight advantages, but the ad- 
vantages are slight instead of large. 


| Mining 

Perfecting the Centrifugal Mine Pump 
for Handling Acidulous Mine Water has 
been a development of the last 10 or 12 
years. Along with this development the de- | 
signer has been able to greatly increase his 
efficiencies until at the present time there is 
not the marked difference in that regard 
which formerly existed between the two types | 
of pumps. Operating efficiencies of 70 per | 
cent at 1000 g.p.m. and 80 per cent at 3000 | 


jt 4000 g.p.m. can be obtained with centri- 


fugal mine pumps at the present time. The 
centrifugal mine pump also has evolved from 
a fairly complicated piece of machinery with 
diffusion vanes to a simple unit without 
diffusion vanes and few moving or wearing 
parts. The operation of the automatic cen- 
trifugal mine pumping outfit is as follows: 
A motor-driven vacuum pump controlled by 
a float switch in the sump is used for prim- 
Vacuum regula- 
tors, pressure regulators and bearing ther- 
mostats are used and connected in such a 
manner as to give ample protection to the 
pump and motor. The motor is protected 
against hot bearings, excessive overloads, | 
failure of power and the pump against ex- 
cessive suction lifts, air leaks, lack of prim- 
ing or broken discharge lines —Coal Age, 


The Recovery of Asbestos Fiber from | 
its ore by a wet process instead of by the 
hitherto universally used dry treatment is 
the purpose of a new 25-ton-per-hour plant 
that is to be built at Thetford Mines, Que- 
bee. If the claims of the company, based 
on work done during the past year in the 
specially built experimental plant are 
realized, this new process promises to revo- 
A peculiar 
feature of the asbestos industry is that there 
has been devised no method of “assaying” 
asbestos ore. In the first place, there is no 
known method of recovering all of the asbes- | 
tos present in the rock, due to the fact that 
if the rock is pulverized sufficiently to re- 
lease it, a part of the fiber is also reduced 
to dust. Another difficulty is due to the 
fact that long fibers have a higher value than 
short fibers: therefore, to “assay” the ore, 
it is necessary to know the length of all of 
the fiber as it occurs in the ore. No matter 
how carefully a small sample may be han- 
dled, there is apt to be some breakage of 
fiber, which would, of course, tend to reduce 
the value of the sample. The problem for 
operators, therefore, resolves itself into the 
question as to how much can be recovered 
from the ore, not in terms of fiber, but in 
terms of dollars. It is claimed that the 
process will recover from two to four times 
as much measured in dollars per ton as is 
recovered by dry methods from the same ore. 
This has been arrived at by comparing actual 
recoveries in dry plants with recoveries ob- 
tained on lots cut from the regular mill run. 
The selective-treatment process differs essen- 


| tially from the method at present in use, in 


that it employs water as a medium of treat- 
ment. The ore is first broken in the usual 


| way to reduce it to 24%4- or 3-inch ring. A 


| treatment; it is contended that by proper 





Marey ball mill is then used for further 


regulation of the mill operation the asbestos 
is freed with a minimum of breakage of the 
long fiber. The mixture of fiber and rock is 


Eng. & Min. Jour.-Press, 116 :23, pp. 696-97. 


Ninety-five Per Cent Extraction of 


| Coal-mine Pillars was made possible by 


a new method practiced in a Colorado mine. 
The new practice in pillar drawing is to 
maintain a parallel front on all the pillars 
in a given area that are in process of being 
cut back. The plan is to avoid leaving large 
stumps but to remove all the coal possible. 
The retreat is made by driving through the 
inner ends of the pillars and then running a 
series of short machine cuts across the end 
of each pillar until it is carried back thirty 


|feet. This takes the place of the one long 





eut, which weakened the pillar from end to 
end. When the inner ends of a row of pillars 
have been cut back approximately thirty feet 
with faces kept at right angles to the line 
of the pillar, the bottom is shot up, props 
are pulled, some of them fit for re-use in 
spite of the heaving tendency of the bottom ; 
the roof coal is brushed and the area left 
unsupported. In a short time the whole area 
eaves, and the weight on the standing coal is | 
greatly relieved. Then the pillars are ready 


for further drawing, men again re-enter the 
room with mining machines. 


Again the re- 
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treat is made toward the room necks. After 
each eave, of course, it is difficult to reach 
the tip end of the pillar. However, the next 
cut is started as close to it as possible and 
the stump that is left after a crosscut has 
been driven is small indeed, for if it were 
wide it would interfere with the next cave-in. 
Sometimes a shot is used to make the roof 
collapse. By this method recovery is brought 
up te its maximum. In spots it is almost 
complete; but 95 per cent is a fair estimate 
of the average recovery, according to the 
superintendent.—Coal Age, 24:19, pp. 695-96. 

Centrifugal Concentration.—In connec- 
tion with experimental work performed some 
time ago by the Reno, Nevada, station of the 
Sureau of Mines, on the concentration of a 
zine descloizite cre earrying vanadium, a 
laboratory size centrifugal concentrating 
bowl was developed for extracting metals 
from the slimes that represented the major 
portion of losses in the table concentration 
of the deseloizite ore. More recent experi- 
ments indicate that the bureau’s concentra- 
tor may have a commercial application to a 
neglected field of metallurgy, the concentra- 
tion of slimes that are not amenable to flota- 
tion, or that it may possibly compete with 
flotation itself in the treatment of some 


lores. Improvements evolved have been in- 


corporated in a design for a small commer- 
cial machine with which further experi- 
ments may be conducted under plant condi- 
tions. 

Conversion of Clays to Aluminum Sul- 
fate——In connection with the develop- 
ment of a simple cheap process of preparing 
pure solutions of aluminum sulfate, work 
has been undertaken at the Pacific Experi- 
ment Station of the Bureau of Mines on 
sulfating clays by various methods. Sul- 
fate roasting, using gases containing vary- 
ing amounts of sulfur dioxide to sulfate 
the aluminum silicate of the clays proved 
impracticable, but favorable results were 
obtained by treating the clays with sul- 
furie acid. A wide series of aluminum 
silicate products was treated at various tem- 
peratures with differing strengths of acid. 
In general, nearly all the silicates were de- 
composed with fair efficiency at temperatures 
up to 200°C and with acids containing 50 
per cent to 70 per cent sulfurie acid. The 
easiest silicate to decompose was bentonite, 
but many of the kaolins were quite easily 
attacked. Feldspars are much more resis- 
tant. 


Recovery of Zinc in Leaching Complex 
Ores.—It has heretofore been deemed 
impossible to leach an oxidized ore contain- 
ing a large amount of zine silicate with sul- 
furie acid. Research work performed dur- 
ing the present year by the Salt Lake City 
station of the Bureau of Mines has shown 
(1) that, by handling the oxidized ores with 
the sulfide, the mixtures may be made 
self-supporting as to acid when the zine 
sulfate formed is eleetrolyzed; (2) by the 
use of leach liquors of proper acid strength 
throughout the process, any trouble due to 
soluble silica may be avoided. Practically 
this means that the present hydrometal- 
lurgical process for the treatment of zine sul- 
fide ores may be enlarged in its seope to 
include ores of almost any class, and thus 
that large amount of zine, now being run 
into smelter slags at a great cost, may be 
saved. 

The Application of the Chloride Vola- 


tilization Process to the recovery of 
metals from complex ores is being continued 


| om F . }at the Salt Lake City station of the Bureau 
delivered to a special type of separator.— | 


of Mines. Gratifying results have been ob- 
tained on two types of ores selected for ex- 
periment as being most amenable to treat 
ment by this process. These are (1) “dry” 
silver ores whose high lime content renders 
them difficult to treat by the Holt-Dern 
process (chloride roasting and brine leach- 
ing) and whose base metal content would 
make the eyanide consumption prohibitively 
high for eyanidation; and (2) zine sulfide 
flotation coneentrates containing lead. The 
treatment for dry silver ores was success 
fully worked out in cooperation with a min 
ing company on a semi-commercial seale, and 
a commercial plant is being planned. Ex- 
periments made by the Bureau of Mines 
with the zine coneentrate have shown that 


lthe lead may be almost completely removed 


by volatilization either as oxide or chloride. 
The work was checked by using representa- 
tive ore from Butte, Montana, and from 
Nevada. The process was tried on a semi- 
commercial seale at Harbor City, California, 
and was found to be successful. It offers a 
ready means for the zine retort plants to 
remove the lead from the concentrates before 
retorting, and for recovering the lead in a 
bag-house. Small shippers will also find they 
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The New ew! 


Si more Lightning Change’ 
cS 
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A keen steel knife 
blade, and two 
screwdriver 
blades in the han- 
dle —all of the 
blades selected 
and produced by 
gravity instantly. 
The knife blade 
can never fold or 
turn and injure 
you; you can 
change blades 
in two seconds. 


Combination 


Knife’“Screwdriver 


Every man will appreciate this tool—it’'s 
so different and better: Handle of blued 
stee!—blades carefully made for real work. 
Carpenters, mechanics, radio fans, boy 
scouts, the man or woman around the 
house all find this the handiest tool in the 


$9.25 


Prepaid 

































Will be sent post prepaid for 
only $2.25, on receipt of your 
check or money order. Fully 
guaranteed. Order today. 

Dealers and others are invited 
to write for our proposition on 
this and other Simore “‘Light- 
ning Change” tools 
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Formed Roofing Products | 
Roofing Terne Plates 
Tin Plate, Etc. 


Secure maximum rust-resistance from all sheet 
metal products by insisting upon copper-steel. 
Its excellence is a well established metallurgical 
fact. The proof is conclusive. 


Keystone Copper STek1 is an alloy made by the addi- 
tion of a certain percentage of Copper to well made 
Steel, thereby increasing its lasting and rust-resisting 
qualities under actual service condition. Unexcelled for 
culverts, tanks, flumes, roofing, siding, gutters, spouting, 
and all exposed sheet metal work. Send for booklet 
giving results of positive time and service tests. 

We manufacture Sheet and Tin Mill products for all pur- 
poses- American Bessemer Steel Sheets, American Open 
Hearth Steel Sheets, Keystone Copper Steel Sheets, 
Black Sheets, Special Sheets for stamping, Sheets for 
Electrical apparatus, Automobile Sheets, Deep Drawing 
Sheets; Apollo and Apollo-Keystone Galvanized Sheets, 
Corrugated Sheets, Formed Roofing and Siding Products, 
Culvert and Flume Stock; Long Terne Sheets, Roof- 
ing Terne Plates, Bright Tin Plate, Black Plate, Etc. 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 
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ean recover their lead and save greatly on 
freight. The lead oxide product is acceptable 
to the smelter without more treatment. 


In the Work on Ore Classification 
problems in treating complex lead-zine ores 
of the Coeur d’Alene and other mining dis- 
tricts of Idaho, an improved type of hy- 
draulie classifier has been developed by 
metallurgists of the Department of the In- 
terior attached to the Moscow, Idaho, field 
office of the Bureau of Mines. It is be- 
lieved that this new classifier is more effi- 
cient than any now in use, and that it repre- 
sents a distinct advance in metallurgical 
treatment. The new classifier has been tried 
out on a commercial scale in one of the 





mills, with the result that a greatly im- 
proved grade of classification is being 
believed that table concen- 
trations will be greatly improved when the 
tables are fed with good classified material. 
It also appears that with this type of classi- 
fication, galena and sphalerite may be separ- 
ated on tables into marketable products and 
that much of the fine grinding and difficult | 
flotation treatment of complex lead-zine ores 
may be eliminated. 


Transporting Ore by Airplane with) 
obsolete ships or military machines rebuilt 
into commercial carriers is a subject which 


receives a full analysis in Hng. and Mining 
Journal-Press, Vol. 116, pages 797-802. In| 
an example given it was estimated that, | 
assuming the distance between a mine and 
the nearest railroad shipping point to be 
twenty miles, two airplanes of the cantilever , 
monoplane type with 200-H.P. motors should 
in an eight-hour day fly out with sixteen-unit | 
ioads of 1200 pounds each. Taking into con- 
sideration fuel consumption, depreciation, | 
salaries, hangars and fields, and interest a 


investment, a total charge estimated at $88 
a day, the cost of moving the ore would be 
fifty-five cents per ton a mile. Three planes 


would be required, allowing one in reserve; 
and it would be necessary to keep in employ- 


ment one pilot, two mechanics and one 
helper. Undoubtedly there are many min 
ing districts which are unproductive be 


cause of poor facilities for transporting high 
grade ore over very inaccessible territory 


It is certain that in some of them the cost 
of bringing ore out to the railhead would 


exceed the cost of airplane freighting. | 
_The Geophone, which helped in stop- 
ping the underground mining operations of 
the Germans during the war, is now serving 
those explosives for purposes of 
geophone was invented the 
all electrical. The 


who use 
Until the 
listening instruments were 


peace. 


geophone is entirely mechanical. The in- 
feriority of the electrical instruments is that 


they do not respond to the very faint sounds ; 
a certain sound intensity is necessary before 


they will operate. With the geophone, 
}sounds so faint that the listener has the 
sensation of feeling, rather than hearing 


can be detected and aceurately identi- 
geophone is essentially a small} 

It was invented by the French 
war and was developed by the 
States engineers. When the instru- 
ment is placed upon the ground, the vibra- 
any pounding or 
will rock the geophone. The case 
of the instrument vibrates with the earth. 
The heavy lead weight, suspended between 
elastic diaphragms, remains, because of its | 
inertia, practically motionless. The relative 
motion thus set up between the weight and 
the instrument-case buckles the diaphragms 
and alternately and rarefies the 
air in the top of the instrument. This air 
vibration is carried through the tube to the 
operator’s ear. Geophones, for locating | 
miners imprisoned after a disaster, are in-| 
cluded in the equipment of the Bureau of | 
Mines’ rescue cars. They have proved to| 
be of practical value for rough mine sur-| 
veying, for bringing tunnels together, and 
for preventing accidents in blasting through. 
Successful results have also been obtained in 
locating leaks in water mains.—Haplosires 
Engr., 1:7, pp. 186-87. 


That the Cost of Coal at the Mines 
may be reduced in many eases by 30 per cent | 
is not theory but is based on a thorough | 
involving detailed time studies of 
the operation of loading machines, is the 
conclusion arrived at by Stanford E. Thomp- 
son and associates to the U. S. Coal Commis- 


seismograph. 
during the 


digging 


-~OMpPresses 





sion, summarized in several issues of Coal 
ige. This figure is conservative and is 


based largely on the use of the loading ma- 
chine. If this method of loading is used, 
loading is performed at a fraction of the| 
| time and cost of hand loading; undercutting | 
lean be performed more systematically and | 
(Continued on page 135) 
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\Linked to these are dealerships 
full maintenance facilities which bring 
the\ manufacturer’s guardianship tc 
practically every individual locality. 


cks ARE SEVEN STEPS AHEAD 


GMC Spans the 
Continent 


GMC distribution and maintenance 
spans a continent as a guarantee of 
continued GMC performance to the 
thousands of users in all parts of North 


* Forty-six distribution centers provide 
base stations from which the super- 


GMC trucks are 


with 


There is no section of the land where 
GMC trucks operate untended, 
there any point inaccessible to factory 
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Fleet Owner— 


—to buy cheap trucks or cheap equip- 
ment and he will simply feel sorry for 
your ignorance. - 


30 Mack trucks equipped with St. Paul 
hydraulic hoists and Dayton Steel W heels. 


For a fiect owner's records have taught him government tests and the tests of time have 
to beware the higher cost of the lower price proved that. But they are lighter also, because 
Dayton Steei Wheels aren't the highest priced. they have hollow spokes and rims. 
Many other wheels cost more Light weight—great strength. These are the 


attributes that constitute an ideal wheel—and 
they are found at their best in Dayton Steel 
Wheels. 

For Strength, Light Weight, Durability, Tire 
Economy, Accessibility and Pleasing Appear- 
ance—specify Dayton Steel Wheels. 


But neither are they built “to meet competi- 
tion,” they are built to last. 

Dayton Stee! Wheels are not made of malleable 
iron nor of ordinary steel, but are cast in one 
» highest grade Electrice Furnace Steel. 
stronger than ordinary wheels— 


piece of tl 
They are 
Built for solid and pneumatic tires and for any standard 

type front or rear axle. 


THE DAYTON STEEL FOUNDRY CO., DAYTON, OHIO 


Dayion 


Steel Truck Wheels 
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eS ol V ed § 
‘*That it is against the will of the Almighty for human beings 


to travel through the air at the tremendous rate of fifteen miles 
an hour.’’ 


When John Stevens, in 1811, applied to the state of New Jersey for a char- 
ter to build a railroad he was regarded 


as a dreamer and the charter denied. 
Even when railroads finally were built citizens held indignation meetings; 
statesmen orated at length and resolutions were passed. 


However, the progressive element saw the far reaching effecis of swift 
transportation and the railroad succeeded It is the progressive element 
today~-those engineering and procuction executives who believe that new and 
better accomplishments are possible—that Sterling wheels quickly impress. 


For Sterling Grinding Engineers have demonstrated time and again the 
new and better grinding results they are able to obtain with Sterling wheels. 
These accomplishments can be demonstrated only in your plant by actual 
test and it is this test that we seek 

We seck it in the same spirit that animates you who seek for improved 
methods, better results—-on this common ground let you and a Sterling Grind- 
ing Engineer approach your grinding problem and asin hundreds of other 
instances—as in history—-the result more than justifies the effort. 


The Cleveland Stone Company 
Cleveland, New York and Boston 


The Sterling Grinding Whee! Co., Tiffin, O., and 30 N. Clinton Street, Chicago 
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The Service of the Chemist 


A Department Devoted to Progress and Achievement in the Field 
of Applied Chemistry 


Conducted by ISMAR GINSBERG, Chemical Engineer 








Eucalyptus Oil as a Motor Fuel.—The 
Australian Commonwealth Government is in- 
teresting itself in certain experiments which 
have been made with the intent of using 
eucalyptus oil as a motor fuel. The experi- 
ments were performed by Captain C. M. 


| Dyer, who claims to have established that 


eucalyptus oil can be used in gasoline engines, 


| with efficient means of vaporization. The 
only difficulty is that it will not start an 
jengine from cold without priming. On the 


other hand, the ealorifie value is high. Tests 


|made with cheap cars are reported to have 


| line 


| 


} 


| been performed with acetylene. 


lof oxygen is 


shown that a run on gasoline gave twenty- 
four miles to the gallon. When the ears 
were run on a mixture containing half gaso- 
and half eucalyptus oil, twenty-eight 
miles were obtained per gallon, while when 
run on eucalyptus oil alone, as much as 
thirty-six miles per gallon of the fuel were 
obtained. He states that eucalyptus oil will 
mix well with gasoline, benzol and alcohol, 
and that it acts as a decarbonizing agent, 
maintaining the cylinders and pistons free 
from carbon. There are seventy different 
varieties of the eucalyptus tree in Australia. 
The oil yields range from 0.02 to 35 pounds 
per thousand pounds of the leaf treated. Dis- 
tillation is a simple requiring no 
skilled labor. The main difficulty of manu- 
facture on a large seale would be labor for 
gathering the leaves.-The Chemical Age of 


process, 


| London. 


Ethylene and Acetylene as Anaesthet- 
ics.—According to the Klinische Wochen- 
schrift, 1923, page 113, both ethylene and 
acetylene have been used with considerable 
suecess as anaesthetics. The gases used are 
mixed with oxygen. Ethylene seems to have 
an advantage over ether in that it does not 
have the disagreeable after-effects of the 
latter. About 515 ajor operations have 
A mixture 
of forty parts of acetylene and sixty parts 
used. A little oil of pine is 
added to hide the odor of acetylene. 


Petroleum Oil from Rosin.—The Jap- 


anese chemists have been experimenting for | 


| quite a long time to produce petroleum syn- 


| separate from one another. 


thetically. They have had quite some suc- 
cess in making petroleum from fish oil. Japan 
does not possess any extensive oil fields and 
so has to import its oil from this country 


and Europe. In the attempt to provide 
means for manufacturing petroleum from 


natural resources so as to fill the oil needs at 
home, an investigation was made to see if it 
were not possible to convert rosin into pe- 
troleum. The process has been reported a suc- 
cess. It consists in heating the rosin with acid 
earth, silicate of magnesia, under ordinary 
pressure. The oil, that is obtained by this 
treatment, varies in color from a pale green 
to a water-white. It has a carbon content of 
88.6 per cent and yields on distillation, after 
purification with sulfurie acid, 50 per cent 
of naphthenes, 40 per cent of aromatie sub- 
stances and 10 per cent of unsaturated com- 
pounds.—Oil Paint and Drug Reporter. 


Rubber Celluloid Product.—Rubber and 
celluloid are combined to form a uniform 
mixture, known as celluloid rubber, according 
to a process which is described in the India 
Rubber Journal. The rubber is dissolved in 


benzine and the celluloid in amyl acetate 
and from these solutions there is obtained 
an emulsion by the aid of hexalin. When 


this emulsion dries, the constituents do not 
In this manner 
a quick-drying varnish is obtained, which 
sticks fast to metals and glass, but which is 
not very elastic. When about 5 per cent of 
celluloid is added to the rubber, the product 
remains soft and pliable. When 10 per cent 
of rubber is added to the celluloid, the latter 


|is made flexible and less liable to break. 





Destruction of Platinum Crucibles.— 
The destruction of platinum crucibles is 
always traced back to changes that take 
place in the chemical nature of the metal. 
This can be prevented by the avoidance of 
unnecessarily high temperatures when ignit- 
ing precipitates, ete., in the crucibles. The 
compounds of platinum with carbon, silicon, 
boron, phosphorie acid, ete., are formed by 
the reduction of the salt which commences 
at a comparatively high temperature. The 





pervious to hydrogen and _ hydrocarbons, 
makes the accomplishment of the reduction 
much easier. Henee, in heating 
piatinum crucibles in ovens, it is of prime 
importance to see that the atmosphere in the 
same does not possess a reducing character. 
For the same reason it is very bad to use 
acetylene for heating the erucibles as the 
life of the same is very greatly reduced by 
such practice. The ashing of organic sub- 
stances should always be carried out at 
a temperature that is as low as possible. 
Ignition of the mass at the temperature of 
the flame of the blast lamp or in the oven 
should not take place until all the earbon- 
aceous matter has been burnt off. Fused 
alkalies, alkali carbonates in the presence of 
sulfur, likewise cyanide of potassium attack 
the platinum crucibles very strongly at ele- 
vated temperatures. For further details see 
Chemiker Zeitung, 1923. 

Waterproof Paper and Board.—A proc- 
ess has been patented for the manufacture of 
a water resistant paper or board, in which 
the paper is impregnated with a mixture of 
a wax soap, such as potassium or sodium 
creolate, with a binding medium such as 
glue or casein alkali and formaldehyde, and 
a filling substanee such as barium sulfate, 
ealcium carbonate or precipitated aluminum 
hydroxide. Colored fillers such as metallic 
compound of aniline colors may be used. 
After drying the surface is rubbed down 
and smoothed by calendering and the pores 
are closed in this manner. To produce a 
good insulator, the material is soaked in lin- 
seed oil, train oil, paraffine or other oil or 
fat before smoothing. A harder product is 
obtained by uniting two or more layers of 
paper with iron resinate or other laclike 
substance mixed with a little oil, and im- 
pregnating and finishing the product as 
above described.—The World’s Paper Trade 


process 


| Review. 


Patent Litigation, Its Causes and Re- 
sults.—The causes of patent litigation 


|most frequently lie in defects in the patent 


itself. It should define the invention clearly 
and not too broadly. This will be done if 
in the case of chemical and metallurgical in- 
ventions the patent chemist is given free 
hand in the preparation of the claim and the 


specification. Competent examiners in the 
patent office are most essential. Courts 
should have technical advisers. Two in- 
|stances of hardships worked by decisions 
in patent litigation are given in some 





a patent for a thing 
really novel, but too broadly claimed, was 
declared invalid. In another, a patent lim- 
ited in its language but covering a novel 
and valuable discovery was at first declared 
invalid and not infringed, and on appeal was 
sustained but ruled by the majority of the 
court as not having been infringed.—From a 
paper read before the Milwaukee meeting of 
the American Chemical Society. 


Tensile Properties of Cotton Yarn.— 
An investigation was carried out to deter- 
mine the effect of important variables, such 
as moisture content, temperature, prolonged 
heating and lubrication on the tensile prop- 
erties of cotton yarn. Two distinet varieties 
of cotton were studied, using an apparatus 
which permitted of close temperature and 
humidity control. It was found that up to 
about 12 per cent moisture, the tensile 
strength is increased, but beyond this even 
soaking in liquid water produces no further 
increase in strength. Increase in tempera- 
ture from 20 to 140 degrees caused a de- 
crease in tensile strength in the case of dry 
yarn of about 40 per cent. At any given tem- 
perature and humidity, the tensile value of 
practically a resultant of the two effects 
alone. Baking the yarn at 110 degrees centi- 
grade for eight days caused only a slight 
decrease in the strength, but at 140 degrees 
centigrade the rate of decrease was rapid. 
Solvent extraction of the yarn thus removing 
the natural fats and waxes, caused an increase 
in the tensile strength of approximately 30 per 
cent, while the addition of castor oil to this 
extracted yarn reduced its tensile strength 
considerably, but not down to the value of 
the original yarn.—-Paper read before Mil- 
waukee meeting of the American Chemical 


detail. In one case, 


fact, that platinum at that temperature is ' Society. 
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Our Psychic Investigation 
Advances 
(Continued from page 115) 


phenomena of any description whatever. 

There remains the claim that this failure 
was due to bad psychie conditions. Dr. 
Vecchio catalogued two suech—the long time 
occupied in the tying, and the size and 
character of the audience. If this sitting 
were an isolated one, these claims would 
both deserve the most serious attention. But 
the tying consumed more than an hour on 
both previous sittings, and only a little more 
than an hour and a half on this one. Nino 
was not visibly affected by the additional 
delay, which seemed intrinsically not of such 
vital importance as to make the difference 
between the results of the first two sittings 
and this one. As for the audience, much 
the same thing may be said. There were 
more than 20 people present, but there were 
only two or three more than on both pre- 
vious occasions. There were some present 
who certainly made no contribution to the 
psychic atmosphere, and some who yong 
have been charged with an unfavorable ef 
fect; but the same was true in practic: ily 
the same measure on both evenings when 
we got results. 

I write this part of my narrative before 
the sitting of the 21st, to expedite matters 
with the printer. For that sitting we plan 
tests which may well settle the thing beyond 
reasonable doubt. But regardless of this 
issue, or of the nature of our sub-com- 
mittee’s report, we plan to give Nino a few 
sittings in January, before a very carefully 
selected and carefully limited group, just 
to see what happens. At such sittings there 
will be no question regarding the suitability 
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of anybody present. As to the time spent in| 


tying, that is something else. If the tying is | 
simply a bluff or a meaningless ceremony, | 


we can get it over with in a few minutes; | 


but if it is to be taken seriously as a check 


| 


against the normal use of the medium’s | 


hands and arms and feet and teeth, it must} 


obviously consume enough time to give a 
thoughtless partisan what he regards as 
ground for protest. 

At this point I may well interpolate some 
general remarks based on the three sittings 
so far described. Neither Nino nor any of 
his controls is supposed to speak any Eng- 
lish or to understand any. Nino himself, 
when undergoing Dr. Block’s psycho-physical 
examination, could not take the simplest 
command without Dr. Veechio’s translation ; 
Eusapia had no better control of our lan- 
guage. In the face of this, we got quite 
often a simple sentence in English from the 
eabinet—‘Oh, yes”; “Wait five minutes” 
and the like. Even more frequently there 
were indications that English was under- 
stood. Thus, when the whistle was blown 
for the first time, I expressed mild concern 
lest the police respond to the blast; and 
Palladino (speaking in her own tongue) re- 
joined that if they did, she would chase 
them off. Many mediums, to be sure, de- 
liver messages in tongues that are strange, 
to them; but in such eases, the foreign lan- 
guage is always that which is native to the 
control of the moment. What we got from 
Nino was speech of which neither he nor 
his control was capable, and understanding 
of something that neither of them is sup- 
posed to understand—a very vital difference. 

Even more suggestive was an incident of 
the second sitting. We were displaying rest- 
lessness over the extreme prolongation of 
the dead end of the seance, and in this con- 
nection Palladino informed us that it was 
10.54. Inquiry showed that it was really 
10.49. The slight error might have been for- 
given and the item accepted as significant— 
had it not. been for the fact that at 10.45, 
Mr. Lehmann had consulted his watch and 
announced the time, quite audibly. 

Incidentally, there were at least three sup- 
porters of the medium present, and all of 
them would have ignored this very pertinent 
fact had they been permitted to do so. Aside 
from the obvious face value of the incident, 
this willingness seemed to cast grave doubts 
upon the accounts of the things that Nino 
does in informal sittings with his friends; 
there seems no reason to credit his circle 
with more accurate observation in our ab- 
sence than in our presence. This is not at 
all extraneous te the question of Nino’s me- 
diumship, as at first glance it might appear 
to be; for with these very people, and them 
alone, originates the suggestion that Nino is 
a medium. 

During the second sitting there occurred 
a violent blast on the trumpet. My secre- 
tary, in sewing the gloves on the medium, 
(Continued on page 134) 
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Our Psychic Investigation 
Advances 
(Continued from page 133) 
had been nearly asphyxiated by the garlic on 
his breath. The trumpet voice, otherwise 
inarticulate, carried the same message; three 


male sitters in its path and fairly close were | 


fairly bowled over. It seems unnecessary to 
inquire whether this were celestial garlic on 
Palladino’s breath. Nor is this matter a 
trivial The trumpet voice is supposed 
to be independent; and any evidence that it 
comes from the medium’s throat is distinctly 
pertinent. 

At one sitting we secretly introduced an 
Italian interpreter, who verified without re- 
serve my impressions that in Dr. Veechio’s 
conversation with Palladino there was noth- 
ing which he failed to translate. 

Only two or three times did the voice 
attempt anythiug evidential. Most of what 
was tried in this direction revolved about 
Dr. Carrington’s previous association with 
the control; she expressed pleasure at meet- 
ing him again, remarked that she was now 
doing herself what the spirits used to do for 
her, ete. But there was nothing which 
Vecchio would not certainly know, and 
through him presumably Nino. During one 
sitting she remarked that Dr. Carrington 


one, 


was not present. It required more effort to 
assure one’s self that Nino did not know 
this, than to get the same assurance with 
regard to any other of the control's state- 
ments. 


Some acquaintance with psychic literature 


was indicated when the control asked (on 
the first evening) whether Dr. Prinee were 
there, and promised that next time Katie 


King would visit us. 

Individual experiences had with Nino by 
Dr. Prinee, Dr. Carrington and myself had 
led to the rather definite suggestion that his 
trance that, even if the 
manifestations were demonstrated to be engi 
neered through normal use of his hands and 
feet and mouth, there would be an interest- 
ing question as to whether they were in any 
sense subjectively psychic. As far as our 
award should not have to 


was genuine, so 


is concerned, we 


discuss this question, but as a matter of 
scientific interest we should want to discuss 
it. From the first, therefore, we made 


every effort to collect data regarding the 
precise character of the trance; and it was 
largely for this purpose that we enlisted Dr. 
Block’s aid. 

Dr. Block examined Nino with the utmost 
eare before the first sitting. He found him 


f decidedly hysterical type, and extremely 
suggestible. With Nino’s eyes fixed upon 
the point of Dr. Block's nose, a fountain 


pen was held in various positions in front 
of, beside and behind his face. His answer 
to the question whether he could see it or 
not was almost entirely a matter of sugges 


tion; there was no difficulty at all in getting 
him to insist that he could see it when he 
obviously couldn't, or that he couldn’t when 
he obviously could. Similarly, when pins 


were stuck into his calves, he failed to feel 
any pain when told that he didn’t, and felt it 
when told that he did. Dr. Block was quite 


certain that he could himself hypnotize Nino | 


with the if only they had a 
common basis of language in which he might 
address him. 

On the 
Block’s opinion 
that Nino 
of submerged personality 
ance. This is 


ntmost 


ease 


these observations, 
after the first sitting 
a self-hypnotie condition 

throughout the se- 
way of saying that 
his trance was genuine. It would mean, in 
simple terms, that Nino is thoroughly sold 
with the idea that when he is tied up, put in 
the cabinet, and left alone there in the dark, 
into a trance—so that, given 
conditions, he promptly hypnotizes 
himself into a tranee state. He would earry 
under with him knowledge that, in the trance 
state, Palladino, with oceasional 
lapses into the identity of his brother or his 
mother; also that he is expected to do what 
he ean with the physical apparatus pro- 


basis of 
was 
was in 


another 


he goes sold 


these 


he becomes 


vided. These suggestions he would apply in 
his state of altered consciousness; and in 
addition, any request which Dr. Vecchio 


might make during the seance would be ae 
cepted as a further suggestion, and met if it 
were physically possible to meet it. Nino’s 
convulsive action after being picked off the 
floor at the end of this first sitting was 
regarded as decidedly evidential of the gen- 
uineness of his trance. 

At the end of the series, Dr. Block was 
inclined to modify his opinion. He was still 
eonvineed that Nino was in genuine self- 


hypnotic trance at the end of the seance, 
but pointed out that we had no evidence at 


Dr. | 
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all of a trance condition during the seance. 
Dr. Block applied the usual test of pro- 
jecting the beam from a flashlight into the 


eye of the patient, holding the lids open 
for the purpose. This was done in the 
presence of Drs. Powers and Stearns, and 
after Dr. Vecchio had begun to bring Nino 
out of the trance. Dr. Block was more 
favorably disposed toward the result than 
the other physicians. Drs. Powers and 


Stearns objected that the eye-ball was not 
entirely motionless, as it should have been 
to make the test an unqualified suecess. Dr. 
Block urged that under the circumstances, 
this should not be expected; that it was suf- 
ficiently rigid to demonstrate the good faith 
of the trance. The pupil was conceded by 
all to have made no adjustment to the bright 
light thrown upon it. 

Drs. Powers and Stearns agreed that the 
medium was a hysteric, and even mentioned 
dementia praecox. In testing out his physi- 
eal development, Dr. Powers, a huge person 
built like Conan Doyle and certainly weigh- 
ing well over 200 pounds, bere his entire 
weight upon the horizontally extended arms 
of the medium and was still unable to break 
them down or bend them appreciably. Nino’s 
chest development is extreme, also. Houdini 
was very much impressed with his build, and 
said that Nino had a better physieal equip- 
ment for tricks than he himself. 

Nino often sealed inside a cheese- 
eloth bag, his hands and arms being fixed 
before he goes in, and the roping to the chair 
being done outside the bag. At Dr. Veechio’s 
suggestion, we had planned such a bag for 
our final sitting; and in this connection we 
had prepared several very effective tests. 
Nino never asserts himself in any way—in- 
deed, in the event of his winning our $2500, 


escape 


sits, 


Dr. Veechio takes it for granted that he 
himself will get the money and keep it. 


Accordingly, when Dr. Veechio telephoned 
that Nino refused to sit in the bag, I had 
difficulty in believing that the refusal came 
from Nino. But there it was, leaving us 
with five hours in which to revise our pro- 
gram. 

It developed that Dr. Veechio wanted to 
bring Nino’s accustomed gloves and eostume, 


and tie him himself. He wanted the chair 
fastened down again, and to save time he 
asked that we do this in advance. It was 


thus made possible, for the first time, to in 
stall electric contacts under the chair with 
the assurance that they would remain oper- 
ative. We decided to proceed on this basis, 
plus serupulous scrutiny of the bonds, before 
and after. 

Dr. Veechio’s work was in some 
good, in others poor. Over the usual under 


respects 


garment Nino wore a bathing jersey and 
long loose trousers of the same stretchable 
material. The jersey was low and loose in 


the neck: but being sleeveless, it forced the 
sewing of the gloves to the undershirt sleeves. 

The gloves were canvas—easier to get out 
of than wool and more likely to retain their 
form while empty, but giving less freedom 
if they stayed in place. The arms were 
bound together at one point only, where the 


| Wrists overlapped; here a wire passed around 


six or eight times, and was supplemented by 
a strip of cloth. soth were tight, but left 
the arms as free as those of a pair of scis 
sors with their single bearing point. On the 
other hand, the whole assembly, in the event 
of complete escape by both arms, would be 
rigid while awaiting their return than 
one involving coat sleeves and a wider dis 


less 


tribution of wire. On this rock Nino split. 
Nino’s ankles were now tightly strapped 
together and secured with a padlock—ex- 


cellent as far as it went, but leaving him 
still to be fastened to the chair. In doing 
this, the ropes were used in excessively long 


pieces, which were passed and repassed 
about medium and chair, and chair and 
medium, with effective knots only at the 
very ends. Even without playing off of 


slack, there was considerable freedom of mo 
tion for the arms assembly and the chest. 

I take it that Dr. Vecchio is quite honest 
in so underestimating the necessity for im 
mobility of Nino’s imprisoned arms, and of 
his chest and shoulders. I am not so sure 
that it was with good intent that he tried 
to get Dr. Prinee and me to give a blanket 
endorsement of the tying. We both felt 
that Nino could get his hands free only by 
breaking something, but that he had an 
alarming degree of movement without getting 
them free. We insisted that we could en- 
dorse the tying only after secing what it 
looked like at the end, and this Dr. Vecchio 
accepted with rather bad grace. 

The seance was slower than usual, 36 min- 
utes elapsing before the first raps. The in- 
terval between the raps and the active phase 

(Continued on page 138) 
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efficiently ; drilling is done by electric drills ; 


| hauling is simplified and trips can be ‘sched- 
|uled more definitely and haulage costs re- 


duced; less timber is used; roof falls less 
readily because of speed of progress and, in 
longwall work, less working room is re- 
quired; concentration of workings produces 
large tonnage in small areas, inspection and 
supervision being more effective because of 


| the smaller area kept active; cost of track 


equipment and maintenance is reduced by 
having fewer rooms or if longwall is provided 
by having no rooms whatever; cost of drain- 
age is reduced by the smaller active area: 
cost of ventilation is lowered for similar 
reasons; cost of plant construction per ton 
and maintenance is reduced by reason of the 
larger production per man; waste of coal is 
lessened by larger recovery ; safety—the most 
important factor in mining—is increased. 

In the New Kruskepf Method of 
Blasting, by which a 30 to 40 per cent 
saving in explosives is made and as muck as 
50 per cent more lump coal produced, a long 
pressure chamber is formed by the expan- 
sion of the gases after the detonation of the 
explosives. This result is attained by the 
use of a fine-grained rock dust for stemming. 
The dust is compressed by the explosion and 


|eloses the bore-hole so tight that a paper 


sack placed directly in front of the hole is 
not broken by the shot. This long pressure- 
chamber provides the most favorable shear- 
ing lines and consequently makes it possible 





to use a minimum of explosives.—LHerplosives 


Engr., 1:7, pp. 181-84. 


General 

The Economics of Trans-Atlantic 
Liners of Various Lengths forms the 
subject of an analysis which leads to the 
conclusion that for the greatest return on 
investment today, the 600-foot ship is the 
logical choice, a vessel of this length giving 
about seven per cent per annum return 
on investment. If a return on investment of 
about 3 per cent would be sufficient, an 
owner would be justified in designing, build- 
ing and operating a vessel of 700-foot length. 
The construction and operation of any vessel 
having a length exceeding this cannot be 
justified from an American private owner’s 
point of view under existing conditions. 
There are very few trips in the year when 
the 900- or 1000-foot ship will approach eca- 
pacity in passenger carrying performances, 
and during the rest of the year these vessels 
will not carry any more passengers than, 
say, the 600 or 700-footers. It may, there- 
fore, be said that world conditions will have 
to improve very materially before the 1000- 
footer is an economic probability for either 
a European or American company, although 
less so for the European.—Marine Eng. and 
Shipping Age, 28:13, pp. 759-63. 

The All-metal Hull for Flying Boats 
is anticipated as a standard future design, 
according to a writer in Metal Industry. 
The problem of duralumin aireraft construe- 
tion had been approached in various ways 
by different European and Ameriean con- 
structors with more or less success. It 
seemed to the engineers after studying the 
situation that the mistake most generally 
made was that of using too thin metal, yet 
the machines designed with this thin metal 





were always comparatively heavy. Upon 


further analyzing the situation, it was de 
cided that the reason for this was the fact 
that the skin or plating was used for cover- 


ing only and in most eases was not em-| 


ployed as a strength member. It was de- 
termined in the aeromarine hull construe- 
tion to use a thick enough skin so that it 
would not be easily damaged and to make 
this skin take the loads imposed upon the 


| structure, the interior bracing or frames and 


longitudinals being used as stiffening mem- 
bers only to carry the loads to the skin. 


| Accordingly in the hull proper it was de- 


cided not to use any metal thinner than .040. 


|To the surprise of all concerned, it was dis- 


covered that the assembled figures indieated 
a structural weight lighter by 100 pounds 
than the weight of a similar wooden hull. 
The problem of water tightness was over- 
come by the use of canton flannel and as- 
phaltum interposed between the thicknesses 
of metal. There seems to be little question 
but that this alloy flying boat hull eonstrue- 
tion is here to stay and it is only a matter 
of time before all aircraft will be built of 


metal as is the railroad equipment of today | 


and that this metal aircraft will be as far 
superior to the old type wooden planes as 
the new steel Pullman coach is superior to 
the old wooden passenger car.—The Metal 
Ind., 21:12, pp. 471-73. 
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his is pre-eminently America’s reference work, edited by Americans for 
Americans; accepted as the standard authority in over ten thousan d Amer 
ican schools and libraries; in daily use in government departments and 


that wins success. 


“THE MAN WHO KNOWS?” | 


significant stories of three of history’s greatest characters, and, 
in addition, “A Little Story About You.” It is an illuminating 
book which you will thoroughly enjoy and from which you may 
get a suggestion of real value in your career. There is as well 
full information about The New International Encyclopedia, 
how this great work has been developed, and what its actual, 
every-day value will be to you. The coupon brings the booklet 


DODD, MEAD & COMPANY, 443 Fourth Avenue, NEW YORK 


What Is It Worth 
To You 


TO KNOW 


Many times a day you face situ- 
ations that compel vou to draw 
upon your reserve of knowledge. 
It may be in the office or among 
business associates, it may be at 
the club or in a social! gathering. 
It may be in any of the activities 
that make up every-day life. 
What is it worth to you in influ- 
ence and leadership, in dollars 
and cents,to meet these demands 
without hesitation? What is 

worth to you to be the man who 
knows and win the admiration 
of your friends, the respect and 
confidence of your associates? 
Your success and satisfaction in 
life rest so largely upon your reserve of 
knowledge that you must, in your own 
interests, have readily available such an 
infallible source of knowledge as THE 


W INTERNATIONA 
ENCYCLOPAEDIA 


The powers summoned by Aladdin’s lamp were 
puny compared with the power of wl 
available here. “The magic carpet could not 
carry you to so many wonderful lands. The 
wisdom of Solomon encompassed but an insig 
nificant part of the knowledge stored up here. 
For in the twenty-four volumes of this work 
five hundred brilliant scholars h 
all that the world has ever thought or done 
all the knowledge gained since the beginning 
of time. 
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of law. Surely a work from which you can draw the mental power 
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Ave., New York, N. Y. 


without cost or obligation, a copy of “The Man Who Knows,” and full information about 
nternational Encyclopedia.” 
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and circuits. 


You will be amazed at the low prices 
“A complete tube sets 
having a range of 500 miles and more, 
including tubes, head set, batteries, and 


Ward’s quote. 


Write us 
@ post card— 


Address Dept. 4-R 
and we will send you free this 52 page 
catalogue of radio sets and parts. It also 
contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 
an explanation of successful hook-ups 


SCIENTIFIC AMERICAN 







antenna equipment, as low as $23.50.”’ 

This catalogue contains everything for the expert and amateur. Complete 
sets and every improved part for building sets, all the most up-to-date de- 
vices—at the lowest possible prices. 

Headquarters for Radio 
Montgomery Ward & Co. is headquarters for Radio, selling everything direct 


by mail without the usual 
quality is the best and the 


“‘Radio-profits.”” Why pay higher prices? Ward 
prices will often save you one-third. Everything 


sold under our Fifty Year Old Guarantee,—Your Money Back if You Are 
Not Satisfied. Write today for your copy of this complete 52-page Radio Book. 
Write to our house nearest you. Address Dept. 4-R 


Chicago 


Kansas City St.Paul Portland, Ore. Ft. Worth 


Montgomery Ward & @. 


= The Oldest Mail Order House is Today the Most Progressive = 
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Cunningham 
Radio Tubes 


C-301A—5 Volts 1-4 Ampere 
filament ‘ ‘nes $6.50 
| C-299-——8 Volts .06 amp. Dry 
ee Det. and Amp. .$6.50 
-300—5 Volts Gas Content 
eo os . .85.00 
C-11—-1.1 Voits 25 amp. Dry 
Battery Det. =e Amp. Spe- 
cial ae jen bid F $6.50 
C-12—-Similar to C-1l with 
standard base .....« $6.50 


PATENT NOTICE 


¢ ‘snning he am tubes are covered 
patients dated 11-7-L 
a 18 8, and 
pending. I 
experimenta 
use in radio 
other use will be an infringement, 















a 


RADIO TUBES 


The Superior Tube 
for Radio Receiving Sets 





unningham Radio Tube 
Type C-299 is a Detector 

and Amalihecolthebidhvonsen 
type, designed especially for dry 
battery filament current supply. 
The special filament in this tube 
draws a current so low that as 
many as four tubes may be read- 
ily operated from a single set of 
three standard No. 6 dry cells. 
The ideal tube to use in your set. 
The care and operation of each model of Recetv- 
ing Tube is fully ¢ rplained in our new 40-page 


Pay tdio Tube Data Book.’ Copies may be obtained 
sending ten cents to our San Francisco office, 


Ab mighans Loe | 


Home Office: 182 Second Street 
San Francisco, Calif. 
154 W. Lake Street 30 Church Street 
Chicago, Ill. 





New York City, N.Y. 
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Notes 


A Review and Commentary on the Progress in This Branch of 


Rapid Communication 





| A Low-Priced Loud-Speaker—$10 list 

—has lately been placed on the market by 
| the manufacturer of well-known head ’phones. 
| This loud-speaker is of neat construction and 
lis said to have a clear, resonant, mellow and 
lrealistie tone. Requiring little more power 
| than the usual head set, this loud-speaker 
}ean be used with the usual receiving set and 
| two-stage amplifier. 





Long-Distance Reception with Crystal 
| Detector is reported by Frank Heinfling, 
radio officer of the steamship “Californian.” 
With a galena crystal detector, Mr. Heinfling 
intercepted the NAA station at distances of 
from 3500 to 4100 miles. Confirmation of 
these results has been had from the Bureau 
jof Navigation. With a Telefunken type 
I-266 single-bulb set, Mr. Heinfling copied 
|the German station POZ at a distance of 
5500 miles and also received music broad- 
easted from WOC of Davenport, Ia., in the 
Pacific some 2500 miles away. This receiv- 
jing set makes use of an arrangement which 
| does away with the filament and “B” bat- 
teries. 


Many So-Called “Bootleg” tubes are 
now appearing on the market and are being 
|offered at lower prices than the standard 
|tubes. Furthermore, in general appearance 
these tubes resemble quite closely the stan- 
dard tubes, and are said to have the same 
operating characteristics. It would seem that 
the independent tube manufacturers, despite 
claims to the contrary, could not produce 
tubes of the thoriated filament type, with 
extremely low current consumption charac- 
teristics, because of the inherent difficulty of 
making the special filament. Reports from 
|users of independent tubes are generally to 
| the effect that these tubes are not as satis- 
factory as the standard tubes. 


The Myers Tubes—those characteristic 
tubular vacuum tubes with red and black 
ends, fitting into clips after the fashion of 
the usual cartridge fuse—are now being made 
in Montreal, Canada, and may be obtained 
from some dealers or by mail. These tubes 
have long been known for their high effi- 
ciency, especially for audio-frequency am- 
plification and radio-frequency work. At 
present the Myers tubes are being made 
|in two types: the dry battery tube, 214 volts 
and one-quarter ampere, and the universal 
|tube which operates on either three dry cells 
or storage battery. The tubes are now 
coated with silver, instead of being furnished 
with clear glass as in the past. 


Run-Down “B” Batteries are often the 
eause of unsatisfactory results with a re- 
eeiving set. The best manner to test out 
“B” batteries is by means of a voltmeter 
with a reading of 25 volts for testing out 
2214-volt units, and a reading up to 50 volts 
for testing out 45-volt units. Electrical in- 
strument manufacturers have not been slow 
to realize the need of inexpensive voltmeters 
for this purpose, with the result that such 
meters may now be purchased for as little as 
$2.50. One manufacturer has developed a 
special meter which may be pl: aced in the 
usugl peep-hole of oo Ts idio panel, and which 
| se rves to give the “B” battery voltage or the 
current 7 tl ra the filaments. 





Capacity Shields have been widely used 
in the past for eliminating or reducing the 
troublesome capacity effect in regenerative 
circuits. It is now claimed that capacity 
shields should not be employed, in that they 
decrease signal strength and broaden the 
tuning. Instead, the builder of a radio set 
should see that all instruments in the tun- 
ing assembly, such as coils, condensers, vari- 
ometers, variocouplers and so on have the 
side next the panel and the shaft side con- 
nected with the grounded side of the grid 
battery circuit. Audio-frequency transformer 
|ecores sometimes need to be grounded. Manu- 
facturers of regenerative sets generally do 
law ay with shields by placing the inductance 
‘units some distance away from the panel, 
and using insulator couplings between the 
dials and the instruments. 
| 


| Directed Radio Waves for broadcasting 
|are predicted by Marconi himself. As the 
result of numerous experiments with directed 
radio waves, Marconi has come to the con- 














clusion that this method of communication is 





not only highly practicable, but that it must 
bring about far greater efficiency. In col- 
laboration with C. S. Franklin, the great 
inventor recently communicated over a dis- 
tance of 2250 nautical miles with consider- 
ably less expenditure of electrical energy 
than is generally used. Marconi has been 
led to believe through his recent successes 
in directed radio, that owners of crystal 
sets in the United States will soon be en 
abled to receive messages broadcast from 
London, because all the radio energy will be 
sent out in one direction thus intensifying 
the signals in receivers lying within that 
beam. 


Short-Wave Relay Set—Again the 
General Electric Company has scored a 
marked advance in radio broadcasting, this 
time in the form of a short-wave relay set 
which may be transported to the scene of 
church services, banquets, dramatic perform- 
ances, and so on. Instead of depending on 
a telephone or telegraph line between the 
scene of activities and the transmitter of the 
broadcasting station, the present set trans- 
mits the radio program to the broadeasting 
station, where it is picked up, amplified, 
and turned over to the usual transmitter to 
be broadcasted to radio listeners. The short- 
wave relay set broadcasts on such a low 
wave length that it cannot be intercepted 
with the usual receiving set. It is said that 
this rebroadeasting arrangement does not 
affect the quality of speech or music, and 
that listeners have been unable to detect 
the use of the short-wave relay set in place 
of the usual wire link. 


A New Type of “B” Battery developed 
by the engineers of the Burgess Battery 
Company marks a distinct innovation in such 
batteries. This battery has dimensions and 
weight which coincide exactly with the 
standard No. 6 dry cell commonly used for 
filament current. The new battery is a 22% 
volt “B” battery. It is 6 inches high, with 
a base 2% inches square. The terminal 
connections are brass binding posts at the 
top. By an ingenious method of construction 
the fifteen cells, individually insulated, are 
placed in a vertical position in two inner 
compartments. These compartments are ar- 
ranged one above the other, and the whole 
is enclosed in a non-metallic, non-inductive, 
waterproof container. The electrical capacity 
of the battery at two milli-amperes is about 
500 hours, which places it in the group of 
so-called medium-sized “B” batteries. 


The Importance of Good Insulation is 
not fully realized, even at this late date. 
Manufacturers of inferior apparatus and sets 
still make use of wood as a support for in 
struments and terminals. They even go so 
far as to give a wood panel or base a coating 
of nice black paint, so as to convey the op- 
tical illusion of good insulation. However, 
radio-frequency currents are not deceived 
by black paint and, if anything, such paint 
causes greater leakage than ever. Receiving 
sets should be insulated with the greatest 
eare. Only bakelite or similar material, as 
well as hard rubber, should be used for 
panels and for terminal blocks or strips. The 
antenna circuit, too, should be carefully in- 
sulated. It is surprising how elusive radio 
frequency currents can be. Even insulated 
wire will not keep radio current in place, so 
that glass, porcelain or composition insula- 
tors should be freely employed. Otherwise, 
a marked decrease in efficiency is found to 
take place, especially in damp weather. 


The Neutrodyne Receiver is steadily 
growing in popularity, because of its selec- 
tivity, its far-reaching scope, and its utmost 
simplicity. The usual neutrodyne set has 
two stages of radio-frequency, a detector, and 
one or two stages of audio-frequency ampli- 
fication, making a total of four or five tubes. 
Only three controls are used, two of which 
do most of the work while the third clarifies 
and strengthens the signals. In the correctly 
constructed neutrodyne receiver, there is no 
distracting whistle or distortion. The re- 
markable feature of the neutrodyne receiver 
is that the same stations will come in day 
after day with the same adjustments of the 
three dials, so that the user merely has to 
chart the various stations according to the 
readings of the three dials, and from that 
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time on the stations can be tuned in by| 
simply setting the dials to the chart num- | 
bers. As for selectivity, the neutrodyne, 
operating in a congested radio section such 
as New York City, readily tunes out nearby 
stations to pick up long-distance stations. ~ oem BSR 124 FULL SF mt EGS TOU sHOULDN* T MIS § 
When it comes to distance, a properly con- 
structed neutrodyne receiver in New York 
City will pick up the Pacific Coast broad- 
easting stations at night as a fairly regular 
performance. 








Furniture Radio, so called, is becoming 
more and more popular. Virtually all the 
leading radio manufacturers are now turn- 
ing out radio sets made in the form of at- 
tractive furniture. Thus the self-contained 
and attractive furniture radio set is finding 
its way into the living room of the finest a 
home, instead of being relegated to some odd : 
corner as in the past, when it required mussy 
storage battery, a mass of “B” batteries, and 
a maze of unsightly wires. The furniture 
radio move is an excellent one and will no | fy) 
doubt do more to give radio a definite place ; 
in the home than anything else. However, 
there is the ever-present danger that furni- 
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ture radios may become more furniture and is 3 
less radio. That is to say, there are already Vig 
ample signs that the radio end of some furni- yet! } 
ture radio sets is not what it should be. pooitie 
Too much attention is paid to making the te $25pby! 
set look attractive, and too little to radio : bane” eine toh i 
details. Furthermore, the wish is often ex- Bate, fost Oltage® “dition, F447: 
pressed by the public that the manufacturers Potentiat 1 Arnis ing bitg'y! 
of the highest grade and most efficient radio | ATION Pers fying tube tive Phe 
sets put their highest type radio sets into ; SONG 1S CARBON wide, Ppt 
furniture radio form. After all, it is the —_— “amas in pre wine. ul 
- se 


radio set proper, and not the beautiful Jac- | 
obean period eabinet, that brings real pleas- 
ure into the home. 





Standard Frequency Tests.—The Bu- 
reau of Standards is transmitting special 
signals of standard frequency about twice a 
month. The signals can be received and 
made use of with the average receiving set in 
the general territory east of the Mississippi. 
These special signals are of use to testing 


ke te ES ee Oe Battery is a Wonder Worker 


Eveready ‘“Three”’ 

4% volts, three distinct uses. Length, 4 in.; 

width, 1% in.; height, 3 in.; weight, 14 oz. 
At all reliable radio dealers. 


justing transmitting and receiving apparatus. 
The accuracy of these special signals is} 
better than three-tenths of 1 per cent. All 
transmissions are by unmodulated continu 


ous-wave telegraphy. A complete frequency OU can make the loud speaker respond in “How to Get the Most Out of Your “B’ 
transmission includes a general call, a stand - onan seein 

ard frequency signal, and announcements. | with a new fullness and naturalness of Battery,’ a booklet on ““B” and “C” Batteries, 
The general call is given at the beginning of tone. You can save money by adding months sent free on request. 

the eight-minute period and continues for “p” 7 

about two minutes. This includes very long to the life of your “B” Batteries. These 


This triple-use battery can also be used as 
an “A” Battery in portable sets. Light and 


ce full of pep. Its third use is as a “B” Battery 
You already have an “A” Battery for the booster. 


dashes with the call letters WWYV interven things you can do by using the new Eveready 
ing. The announcements are on the same “ *9 wn 

frequency as the standard frequency signal Three” asa “C Battery. 
just transmitted, and contain a statement of 
the measured frequency. An announcement 





of the next frequency to be transmitted is| filament and a “B” Battery for the plate. A 
then given. There is then a four-minute in- | eae ; » waned “ 4 en 
terval while the poets ri set is adjusted | C Battery is connected to the third element Use the Eveready Three" a tested 
for the next frequency. The schedule indi- of your vacuum tube, the grid, affording a product of the world’s leading electro- 
eates that signals will be transmitted from ; . . che ‘ > , . >rves > 
11 P. M. until 12:32 A. M., Bastern Stand- | control that is marvelous in action on audio chemical battery laboratory. It serves more 
ard Time, on January 21st, February 5th | frequency amplifiers. radio uses and effects more economies than 
and 20th. : dio battery he 
ae" 7 »» any radio battery heretofore developed. 

_Interference is on the increase, espe- | Asa Cc Battery the Eveready Three 
cially in the New England and Middle At- | prevents distortion and excessive flow of If you have any battery probiem, Radio 
lantie States. Indeed, evening after evening | f he “B” B. le eed B Inf Be ; 

radio pregame ave seriously marred le radie current from the attery, lengthening Battery Information Headquarters will solve 
telegraphic interference. It appears that the its life. It isa wonder worker that saves its it for you. Write G. C. Furness, Manager, 
greatest interference comes from certain ship "Seay ae ae re, is 7 
and shore and Navy radio telegraph stations small cost many times over. Connect it in Radio Division, National Carbon Company, 
employing the 450-meter wave length, which | your audio frequency amplifier and note the _Inc., 216-218 Orton Street, Long Island City, 
falls i i , adeasting wave . . 

ills in the middle of the broadcasting wav. difference. Full directions on the label and New York. 


length range. The Radio Club of America, 
the pioneer radio amateur organization of the | 
world, has taken up this matter and is ex- x 7 " 
thas evade ied” tn oui tan ane te. he NATIONAL CARBON COMPANY, Inc., New York—San Francisco 
present very unsatisfactory state of affairs. Headquarters for Radio Battery Information 

Two operating companies have been using 
the 450-meter wave length and causing seri- 
ous interference with radio programs. One 
company has indicated its willingness to 
abandon the 450-meter wave length, provided 
its competitor do likewise. Another source 
of interference is from the shore stations 
operated by the Navy. Steps are now under | 
way, with a view to having the commercial 
stations as well as the Naval stations aban- 
don the widely-tuned damped radio trans- 
mitters in favor of the sharply-tuned con- 
tinuous-wave transmitters. Another source 
of interference is the re-radiation of regener- 
ative sets in the hands of inexperienced or 


CANADIAN NATIONAL CARBON CO., Limited. Factory and Offices: Toronto, Ontario 





Radio Batteries 


careless operators. In truth, this interfer- ¥: + 

ence is the most serious of all, for one “ham” —they last longer 
operator can, with a regenerative set, spoil . 
the programs for other receivers seattered 
over a wide area. Gasoline engines cause 
considerable interference, because of the 
spark ignition which sets up radio waves. 
Are lighting is also a prolific source of inter- 
ference. 
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KENNEDY U-RAD 
Federal MAGNAVOX 
FREED-EISEMANN GENERAL RADIO 
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Radak, AMRAD 


These and many other radio 
makers use Formica panels 


RADIO engineers of the most famous set makers all over 
the United States, after carefully testing all materials 

offered for radio insulation, have standardized on Formica 

exclusively. More of them use Formica than all other sim- 

ilar materials combined. 

This universal preference of the men who know is supported by experienced 

amateurs everywhere, and by the vast majority of radio dealers. 


Standard F 
may be had quickly. 


Special 


yrmica panels are available in individual envelopes. 
Be sure to ask your dealer for Formica. 


sizes 


Formica is used in silent automotive timing gears by motor car manufac- 


turers and for replacement purposes; gears and pinions for industrial use; 
in many kinds of electrical insulation; in pump valves, etc. 


THE FORMICA INSULATION COMPANY 


4645 Spring Grove Avenue, Cincinnati, Ohio 


ORMICA 


Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 
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| —We'll Do the Rest! IN| 
yu pecial motor dependability, you'll find that | 
q | ps ble © solve, let us these sturdy motors possess | 
iM) ! it it lust tell us a known merchandising value | 
te e used— __ that will prove of real assistance 
| » the rest! in marketing your product. (| 
ie MORI tors, ranging We invite your inquiries—so- 
from 1/40 to 1/4 h. p., will _ licit difficult, hard-to-meet 
| é our requirements just specifications. If you believe a 
| efficiently as they have aided specialized knowledge of frac- 
manufacturers in equip- tional h. p. motors and their 
4 g r motor-driven appli- applications would be of assist- 
|| th an-unfailing, trou- ance to you, just write our Ad- 
iB ee power unit. And, be-  visory Department. This serv- 
| i¢ | suse of this inbuilt quality of ice is free to all who request it. 
' 
WISCONSIN STS S ay ened 
iS | 4868 Sixteenth Street 
| 
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Our Psychic Investigation 


Advances 

| (Continued from page 134) 
| was also longer—20 minutes. The active 
| phase lasted 13 minutes, and was the most 
brilliant we had had. I deseribe only the 
items not previously experienced. The map 
of the third sitting applies equally to this 
one, 

There was a great deal of what Dr. 





as blowing upon the eur- 
of them out into a bulge. 
to be rather stroking 
trumpet. It was very 
table was upset in a 


Veechio described 
tains, and blowing 
Most of took this 
and pushing with the 
violent; ultimately the 
spasm of this sort. 

After prolonged ringing, the bells 
was pitched out of the cabinet. Palladino 
specifically named Dr. Veechio to pick it up 
and thrust it inside the curtains; as it was 
taken from his hand, this was gently slapped, 
giving him the same impressions that he 
would have got from flesh-and-blood eon 
tact. He asked that my hand be dealt 
with similarly, and Eusapia promised; but 
under continued reminders she failed to make 
| good. 

For the first time we 
| from within the cabinet; 
below) there was 
| that both Nino’s hands were free. 
| ailing off was much in previous 
| sittings. A violent outbreak was followed by 


us 


of 


one 


got hand-clapping 
for the first time 
reason to suppose 


| (see 


as 


| peace, with Palladino speaking more fre- 
quently than before. She began to promise 
us apports, and all sorts of wonderful 


Lesearboura that 
sign nothing 


I whispered to Mr. 
a sure 
Vecchio seemed to 


things ; 
this orgy of promises was 


Dr. 


more would happen. 

know it, too; abandoning his close watch of 
the cabinet, he swung about in his chair and 
engaged in animated conversation with an 
Italian visitor behind him. Ultimately he 
|} began to ask Eusapia if we might terminate 
| the sitting; and after the ringing-off process 
had run for 37 minutes, he got her affirma 
tive answer. 

Now at all seances there is delay at the 
start, to get the forces going; and at the 
| end, to get them toned down so that the 
control may safely leave. But with a high- 
|}grade medium I have never had these in- 
tervals run into such major fractions of an 
hour as with Nino, and never seen such com- 
plete suspension of activity. I think it fair 
to say that this strongly suggests the long 
and diffieult processes of escape from the 
bonds and return thereto. Particularly ob 
jectionable is the wait of from 40 minutes 
to an hour, after everybody realizes that, 
speaking practically, the seance is over. 

Entering the cabinet to examine the bonds, 
we found wires and ropes substantially un- 
disturbed, with one important exception. 
Loops that had passed about the chest and 
upper arms were now down at waist and 
elbow, respectively, where they would hamper 
movement neither of the parts above these 
joints, nor of those below. Initially they 
Were not loose enough to have fallen down, 
unless greatly stretched by violent straining. 
That this could have been done was indi- 
cated experimentally; a six-inch piece of the 
rope was lengthened half an inch by one 
vigorous pull of tne hands. This rope, in- 
cidentally, was one of the things brought in 
by Dr. Vecchio. 

When we came to the medium’s actual 
garments, one sleeve of his undershirt was 
spiralled about his a s, like a sock that 
had been twisted in being pulled on, making 
two complete turns between wrist and 
shoulder. This gave the strongest possible | 
suggestion that he had been out and in| 
again—I know no other way in which it} 
could have been so twisted, in fact. The 
other sleeve showed about three-quarters of | 
a full turn. The body of the shirt was en- | 
tirely unbuttoned;: the buttonholes showed 
indications of having been violently | 
wrenched, rather than opened naturally; and 
at least one button had been yanked off, to | 
be found on the floor. The right side of the 
shirt was substantially in its natural ined! 
over the medium’s chest: regarding the left | 
wing little could be seen, with the jersey in| 
position, other than that it was seriously | 


displaced. 

A move to investigate this further afforded | 
the first visible indication of our interest in | 
the shirt. It was met, without the slightest 
warning or premonitory symptom, by what 
was plainly meant to be taken for a violent 
epileptie fit. Dr. Stearns stated categorically 
that the attack was not epileptic, at least 
two essential symptoms being absent and at 
least one irreconcilable one present. It was 
purely hysterical; consciously or subcon- 
sciously, the fact had been noted that ex- 
| amination was about to trespass upon critical 
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KELLOGG 
CONDENSER 
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Very true! 


rotor plates bolted 
at ends—no “‘shorts 


Now when it comes to condensers real 
radio bugs can appreciate this: heavy 
aluminum platessecurely bolted across 
to assure uniform air space between 
the plates; a five-plate vernier gives 
“clean cut’’ tuning; heavy Bakelite 
e nd pieces make a rigid mounting; no 

“shorts’’ because it is impossible for 
plates to touch. 


Here is a condenser that will be true 
to you. The rice, Pony is always 
standard, is 3 75 for 43 plate and 
vernier but that does not prevent the 
real radio rascal from having it 
wrapped up to take home—this very 
night. Another thing, this price in- 
cludes dial and vernier knob. 
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Use—Is The Test. 


KELLOGG SWITCHBOARD 
G SUPPLY COMPANY 


CHICAGO 















A‘200,000°° COMPANY 
stands squarely back 
of the guarantee on 
every Scientific headset 


ND NO MONEY: 
Order Topay 
by Postcard 
and Pay 
Postman 
on arrival 


ones op > 
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We Guarantee 1 Headset torbe , 
va yi ‘ y 
back will be , immediately Circular on 
be 


‘THE SCIENTIFIC cre A 
98 Brookline Ave Dept. F 


RADIO“, 


Radio, the wonderful new growing profession, offers 
you a glorious opportunity—big money, fascinating 
work, easy hours, a real future! Wonderful new course 
prepares you quickly in spare time at home. Famous 
radio experts help to give you practical work. _Instru 
ments supplied free. Write for Free Book, “Rich Re 
wards in Radio.” 


National Radio Institute Dept. 66BA Washington, D. c. 








Burgess “A” Battery 


Introduces a New Silent Partner 


Notice that he’s exactly my size—same height—same 
width—same weight. We look like twins. 

He is VERTICAL “B” JUNIOR. He has the same 
22% volts of pep as the rest of the Burgess “B’’ fam- 
ily. He is quiet — never t. to hi if and he never 
lays down on the job. 


BURGESS BATTERY COMPANY 


Encineers - DRY BATTERIES - MANuFAcTuRERS 
FLASHLIGHT + RADIO - IGNITION - TELEPHONE 


GENERAL SALES OFFICE: HARRIS TRUST BLDG., CHICAGO 


LABORATORIES AND WORKS: MADISON, WISCONSIN 
BRANCHES 
new YorK BosToa KANSAS CITY MINWEAPOLIS 
WASHINGTON PITTSBURGH ST.LOUIS EW ORLEANS 
IN CANADA 
PLANTS. NIAC ARA FALLS AND WINNIPEG 
BRANCHES: TORONTO MONTREAL ST. Jon 
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bakelite!” 


ERE’S the finest piece of 
radio apparatus of its kind 
you ever saw! 


The new FROST-RADIO Gen- 
uine Maroon Bakelite Tube Con- 
trol Unitcombines the following: 


—a high grade 6 or 35 ohm rheostat. 

—a precision-built 400 ohm potentio- 
meter. 

—single hole mounting. 

—smoothly working mov.ng parts. 

—superior design and finish. 













Go to your dealer’s today and ask fF 
to see this new piece of apparatus. 
Examine it for yourself with care. 
Note its high quality and big value. [fF 


ROST | Your Dealer Stocks 
Ss FROST-RADIO 


Your local dealer can 
supply you with all 
FROST-RADIO Appa- 
ratus, including the 
FROST-FONES, Jacks, 

\ Plugs, Sockets, Rheo- 
stats, Potentiometers, Adapters, etc. 
He guarantees FROST-RADIO togive | 


satisfaction. 


HERBERT H. FROST, Inc. 


New York CHICAGO Kansas City fa 


























er stocks 
for both — -? and MANNLic HEF SCHOE 
sD r . ‘ ter nts 
Pacific “ARMS. CORP. erty 8 Bank Building, 
San Grancises 





SOUTH BEND LATHES 


Quick Change Gear 







9° x3 $241.00 
1’ x4 228.00 
13" x 5’ 354.00 
15" x 6’ “ 431.00 
16" x 8’ 419%.00 
Is"°x 10" - 721.00 
21” x 12 1016.00 
24" x 14’ 1353.00 





How to 
Run a Lathe 
Ae 80 As age book 
Fo ent vaid 
© ela or Stamps 


South Bend Lathe Works 
i21 Madison Street 
South Lays ind, 


















Charge ‘Your Radio or po Battery at 
Home for a Nickel with the ; 


HOM MCB SEAL 


CHARGER 


Simple, dependable, secede silent and abso- 


Charges in one-half the time and at 
one-third the cost of most other charges. Beau- 
tifully finished in mahogany and gold. Sold by 
all good dealers, complete with ammeter, charg- 
ing cable, clips, etc., $18.50 ($25.00 in Canada.) 
FRE Ask your dealer or send direct for 
free HOMCHARGER list of broad- 
casting stations and GOLD SEAL bulletin. 


Insist on the GOLD SEAL 


It’s your guarantee against substitution and 
appears on name-plate and package. No 
other charger is just as 


lutely safe. 





4 Automatic Elecsrical DevicesCo. 130 West Third St..Cincinnati,0. 
SP Largest Manufacturers of Vibrating Rectifiers in the World > 





SCIENTIFIC AMERICAN 


| ground—and the means available were used 


“And its real | to prevent this. 


Prevention, however, was only temporary. 
iw hile Dr. Vecchio and his secretary calmed 
| Nino we 

| We were rewarded by 
ithe “ calming” 
his scieanaaan in order. We 


shirt was reversed into a_ sort 
effect and jammed down the left sleeve, 
with his arm. We noted that the safety pin 
which had originally joined the jersey and 
the undershirt, in the middle of his back, 
having lost its grip on the jersey but kept 
hold of the shirt was salvaged from the 
neighborhood of his elbow. We said nothing 
about all this—and neither did the doctor. 





It is not the first time he has connived in 
the attempted suppression of evidence un- 
favorable to his medium. 


took the liberty of eavesdropping. | 
noting that part of 
process consisted in putting | 
learned that a} 
substantial fraction of the left side of his | 
of balloon | 
along | 





The canvas gloves were wet, on the out- | 


side, where the perspiration with which the 
medium was liberally anointed could not 
have penetrated. We also found teeth marks 
on the canvas. The bells, which alone of all 
the apparatus were well suited to the recep- 
tion and preservation of the finger print, 
showed a liberal sprinkling of these—as ap- 
parently they always do when it is believed 
that the 


hand. 

At the beginning, the second chair with 
the apparatus was 21 inches from the 
medium’s knee At the end, it had been | 


moved to within 10 inches. The tell-tale 
light in the 
proving that at no time had Nino taken his 
weight out of the chair. We have 
experimentally that, tied as he was at the 
end but with both arms free, he could have 
got possession of the other chair without 
contradicting the evidence of the lamp. We 
have verified that, under the same conditions, 


lhe eould do everything that was done. He 


| 


|chairs would have to be separated by 


| their 








would have to exercise a little ingenuity in 


the manipulation of other objects with the | 
} trumpet ; 
limpossibility of moving the 


but that is all. In order for the 
medium’s chair 
about the eabinet to be significant, the two 
yard, at the very most. 

More generally, everything that was done 
at any of the four sittings, we ean do, given 
the degree of freedom which the present nar 
rative medium had in each in 
stance. The members of the committee and 
outside consultants are unanimous in 
feeling, not alone that no evidence is pre 
sented of the genuineness of the manifesta- 
tions, but equally that good evidence is pre 
sented for regarding them as having been 
produced by normal use of the medium’s 

apparatus. 

Nino’s trance, no such complete 
agreement exists. Dr. Block is strongly im 
pressed with the fact that, whatever we 
know about his condition at the end, we 
have no evidence at all regarding his condi 
tion during the sitting. He feels that for 
one in actual trance, clean-eut faculties of 
association would be impossible—in this re 
spect the person in trance ought to be like 
the dreamer, who familiar and 
unfamiliar things in the wildest and most 
absurd ways, without ever realizing the ab 


suggests the 


anatomical 


As to 


associates 


a full | 


surdity until he wakes. The derangement | 
of the associative faculties here implied, 


which Dr. Block thinks ought to exist in 
(Continued on page 143) 


Remolding Our Civic Clay 
(Continued from page 90) 
each part of each property, heights of the 
buildings on it, their front yard and _ set- 
backs, widths of side yards; number of fam- 
ilies in each building; home occupations; 
street widths, grades, and pavements; and 
trees. The nature of this data, and the im- 
mense amount of time and thought expended 
on it go to show that city planning has in- 
deed become a profession and that every- 
thing under the sun that pertains to the 
work is critically analyzed. Decisions are 
not left to “I guess.” Instead, they follow 
directly from the study of the premises. 
They are like solving for x—there is one 


|answer and you get it. 


From the 400 little maps a map of the 


| whole city was drawn on which the existing 


use of each building was classified by color. 
This map showed at a glance the extent to 
which zoning, without any directed efforts, 
already existed. A similar map showed in 
a corresponding manner the classification of 
buildings according to heights, setbacks, 
yards, lot widths and lot depths. 


It would appear that in doing all this de- | 
tailed work the city planners were earning | 


their forty thousand dollars. These maps 





medium has been able to free a} 


| 
| 


next room had never flickered, | 


verified | 
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One of the plants of the American Public Utilities 
Co. reports a saving of from $300 to $400 per 
month in demurrage alone, with their Godfrey 
Conveyor—to say nothing of the saving effected 
in enabling one man to unload their coal, at a cost 
of from five to seven cents a ton. 

What the Godfrey has done for this firm, it 
will do for you. Write for our valuable book on 
coal handling. Ask for Bulletin A-23. 


GODFRE af CONV EYOR COMPANY 


hart, Indiana 
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A Plant Cannot Grow 
Without Roots 


Record accurately with Root 
Counters the fruits of your 
labor. They give you cor- 
rect costs and help keep your 
workers contented. 

The investment is small. 

May we talk them over with 
you? 

For whom shall we ask ? 
THE ROOT CoO. 
Bristol, Conn. 
Southern Office 
14% S. Church St. 

Charlotte, N. C 
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| right before it went ahead. The 


























Movies in the Scientific American! 


Why certainly, wherever there is an important devel- 
opment in any of America’s industries or enterprises, 
the Scientific American sends its reporters to gather 
the story on the spot. 


In the case pictured above, Douglas Fairbanks has 
solved the problem of camera mobility with the travel- 
ing platforms and crane-like elevations—a problem 
that has long puzzled the engineers and construction 
experts of this industry. As such, it is interesting to 
the Scientific American reader. 


Steel men and construction experts are writing the 
pages of progress in their industry; engineers are 
building greater projects, inventors perfecting their 
ideas; aviators and shipping men are continually hang- 
ing up new distance records; the psychics and psychol- 
ogists are deep at work in their fields; explorers are 
opening the tombs of antiquity and roaming un- 
charted paths. And the Scientific American is a com- 
panion to all these works, a reporter of every develop- 
ment of practical importance. 


The subscription is $4 a year. Enter your subscription 
now and we will be glad to mail you gratis the January 


issue for your complete year’s file. 


SCIENTIFIC AMERICAN PUB. CO. 
233 Broadway, 
New York, N. ¥ 
Gentlemen 
Enclosed please find $4 for my subscription to the Scientific American for 
me year from date, January issue to be inciuded gratis. 
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|clear, the reverse is also true. 
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and the zoning ordinance that followed from 
them had to be based on a scientific study 
of conditions, land values, methods of con- 
struction, local fashions in building and the 
building code in order to make up a com- 
mon-sense protection of property and give 
minimum hardship to individuals. 

The zoning maps, now in tentative form, 
indieated each building which was contrary 
to the zoning ordinance for the district in 
which it found itself located, by special 
colors and symbols, so that they stood out. 
The districts were then readjusted so as to 
reduce to a minimum the instances of non- 
conforming buildings. The function of the 
city planner working on an existing éity 
is not to make a perfect plan, for that he 
seldom can do, but to make one that comes 
only as nearly so as is reasonable, consider- 
ing that changes cost money. 

The Planning 


They further made trips into the city to 
study the matter on the spot. They wished 
te assure themselves that no consideration 


city studied the ordinance and maps and 
discussed them with the Board. Several 
months were thus given to their considera- 
tion, for the Board wished to be sure it was 
eare given 
to the work and the time allowed for free 


| discussion were an assurance that the city 


had looked before leaping. 

Then the 
sented it to the city council informally for 
revision, then formally after revision. It 
was printed and set before the public 30 


days and finally passed and became a city | 


ordinance. 
But zoning was not by any means the | 
only work done for Springfield. Fully as | 


|long and painstaking studies were made of | 
| 
Maps were made and re-| 


the city traffic. 
ports compiled. Again, lengthy studies were 
made on the subject of railroad stations and 
track relocation; also on the matter of try- 


ing to provide an adequate public school | 


athletic field. 
All of this work was done in a careful, 


| thorough and often plodding manner in order 


to assure a scientifie job. The city planner 


| did not have to begin exactly at the bottom 
| of the pile, 
| Springfield the 


however, for he brought to 
invaluable experience he 
gained on doing many similar jobs for other 
communities. Instead of attempting to 
settle its own problems Springfield called 
in expert aid from outside. And, despite 
the fees the city planners thus earned, 
Springfield without a doubt saved money. 


One Law versus Forty-Eight 
(Continued from page 96) 
tion and several of party control. His 
department is thoroughly on its toes in every 
respect; but the code under which it has to 
operate is a fearful and wonderful mess. 
There are two separate organie Acts, the 
“Traffic Act” and the “Motor Vehicle Act.” 
Presumably because the former is older and 
was originally self-sufficient, lots of things 
are found in it which one would expect to 
find in the other; and, for some reason less 
There is 
absolutely no way of guessing in which of 


these two Acts a desired regulation will be | 


found. 

This would be bad enough, but it is made 
worse. Both Acts are printed in the one 
pamphlet, each followed by its own index. 
The index to the Traffie Act falls at the 
physical end of the book; and it is suf- 


| ficiently large and imposing to pass as com- 


plete. Only after having riffled the pages 
and discovered by aecident that there is an- 
other index in the middle of the book, at 
what turns out to be the end of the Motor 
Vehicle Act, does one 
barrelled character of New 
code, and suspect that the single index at 
the rear of the book doesn’t cover the en- 
tire ground. Until one makes this discovery, 
it is obvious that important provisions of 
the law are more impossible of location than 
if the book had no index at all—they are, 
apparently, quite missing. Incidentally, the 
two Aets taken as a whole are miserably 
codified, overlapping repeatedly, so that no 
indexer in the world could make their con- 
tents easily accessible. When one has 
learned the peculiarities of this booklet, one 
feels obliged, even after finding an item in 


jone Act, to sean the index to the other for 
| further enactments on the same subject. 


In skilful codification of the law plus 
skilful indexing, the Missouri pamphlet has 
a clear lead over all the others. Vermont 


and Massachusetts show admirable indexing 





Board of the City of | 
Springfield next held conferences and went | - 
over every detail of the ordinance and map. | 


had been overlooked. The people of the | Suaranteed. 


Soard adopted the ordinance, pre- 


learn the double- | 
Jersey’s motor | - 
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Classified Advertisements 


AMERICAN MADE METAL TOYS AND — 
NOVELTIES 








MANUFACTURERS on large scale and home- 
workers wanted to manufacture metal toys and 
novelties. eee Dogs, Wag Tall ad “te Wild 
Animals, Automobiles, Tedioun, histles, 
Cowboys, Baseball Players, a hy “Toy Soldiers, 
Statues of Liberty, Miniature Capitols, Bathing 
Girl Souvenirs and others. Unlimited possibilities. 
Guaranteed casting forms, complete outfit, fur- 
nished manufacturers from $5.00 up. No experi- 
ence or tools necessary. Thousands made complete 
per hour. 1924 business starts now. We buy 
goods all year and pay high prices for finished 
goods. Cash on delivery. Contract orders placed 
with manufacturers. Special casting forms made 
to order. Catalog and information free. Corre- 
spondence invited only if you mean business. Metal 
Cast Products Co., 1696 Boston Road, New York. 


FOR ADVERTISERS __ 


ADVERTISE in 24 Big Sunday Newspapers, 24 
words, $15. Helpful Guide listing 1000 publica- 
tiors, 4c stamps. Wade Advertising, Baltimore 
Bldg., Chicago. 


AGENTS WANTED 


TWO-IN-ONE-LINE. Something new for tailor- 
ing or raincoat agents. Great for men who have 

on waiting to break into this profitable busi- 
ness. Union made-to-measure suits or overcoats 
at $23.50. Raincoats $3.95. A money maker from 
start to finish. Big repeater. Satisfied customers 
Real sales help. Offer will soon 
withdrawn. Agency equipments are limited. Get 
in line for one of our $100.00 a week jobs. Elliott 
Bradley, Inc., 1028 W. Van Buren, Dept. 28, 
2 hicago. 

TELL THE WORLD WITH SIGNS. Our gen+ 
uine gold window sign letters are an excellent 
money-making proposition for handy men. Slann 
Sign System, Bethune Ave., Detroit, Mich. 


$60-$200 A WEEK. Genuine Gold Letters for 
store windows. Easily applied. Free Samples. 
Liberal offer to general agents. Metallic Letter 
Co., 440A, North Clark, Chicago. 


CLARKE made $18 an hour selling vestpocket 
windshield cleaner needed by every autoist, motor- 
man, engineer; one rub keeps glass clear 24 
hours; 60,000 sold; amazing roposition free. 
Security Mfg. Co., Dept. 707, Toledo, Ohio. 

TO ADVERTISE OUR GOODS and distribute 
free samples to consumers; 90¢c an hour; write for 
full particulars. American Products Co., 1835 
American Bldg., Cincinnati, O. 


AUTOMOBILES 


AUTOMOBILE owners, garagemen, mechanics, 
send for free copy America’ 8 popular motor maga- 
zine. Contains helpful, money-saving articles on 
repairing, overhauling. ignition, carburetors, bat- 
teries, ete. Automobile Digest, 542 Butler Blidg., 
Cincinnati. 


BUSINESS OPPORTUNITY 


YOU CAN have a business profession of your 
own and earn big income in service fees. A new 
system of foot correction ; readily learned by any- 
one at home in a few wee ks. Easy terms for train- 
ing; openings everywhere, with all the trade you 
can attend to. No capital required or goods to 
buy ; no agency or soliciting. Address Stephenson 
Laboratory, 23 Back Bay, Boston, Mass. 


CHEMISTRY 


~ YOUR CHEMICAL problem solved and working 
process furnished for FIVE DOLLARS Write 
me. W. Stedman Richards, Consulting Chemist, 
Box 2402, Boston, Mass. 
CONSULTANTS 
CONSULTING SERVICE for technical writers, 
inventors and those dealing with scientific sub- 
jects. Articles prepared on general scientific and 
engineering topics. Located near large original 
sources we are able to conduct thorough investiga- 
tions reasonably. FP. O. Box 1556, Washington, 
D. C. 














FOR SALE 


ELESS CUE TIP, Patent No. 1,457,729 se- 
curely_ holds tip till completely worn Ra Simple, 
non-destructible and inexpensive to manufacture. 
Fiber or rubber part stays “‘put.”’ Will save dollars 
and cents on each cue each year. No extra help 
needed, nor time lost in replacing old tips. Every 
cue in use all the time. Prevents splitting or 
shortening of cues. Cut or model sent on request. 
Make offer or final arrangements only through me 
at my address. John L. Dorschel, Patentee, 78 
Weber Street, W., Kitchener, Ontario. 

OUTRIGHT SALE or on royalty basis patent 
on adjustable window scaffold fitting any window. 
Easily manufactured. ‘or particulars, apply C. 
R. Basini, 546 Roosevelt Ave., Carteret, ° 

ASSORTED SIZES D. C. MOTORS % HP. to 10 
HP. These “re. used by us in our old plant which 
was in the D. C. district. We guarantee them to 
be mec Ao. %, in good condition. Will sell singly 
or entire lot. frite for prices, ete. Address 
W. Rietz, Ilg Electric Ventilating Company, 2960 
N. Crawford Avenue, Chicago, Lilinois. 

U. S. A. PATENT No. 1,413,940 for sale, also 
patents in Britain, France, Italy, Belgium, Switz- 
erland, folland, Denmark, Norway, Sweden, 
Spain, Portugal, Austria. Alternately :—financial 
assistance required to manufacture demonstration 








| outfit and negotiate above patents. Box 154, Scien- 


tifie Ame rican. Sa 

PATENT No. 1,344,496 on Aerial Propeller. 
pegeenge sent on request. A. L. Flattum, Butler, 
$ ). 





IMPROVED MADE TOYS 


“WANTED Manufacturers and Houseworkers to 
manufacture Metal Toys and Novelties, Wonder- 
ful opportunity. Millions needed. In Whistling 
Birds, Wild Animals, Wag Tail Pups, Crowing 
Roosters, Automobiles, Baseball Players, Statue 
of Liberty, Indians, Toy Soldiers, Barking Dogs: 
and 50 others. No experience or tools necessary. 
Guaranteed casting forms with complete outfit, at 
cost. From $3.50 up. We buy goods all year. 
Cash on delivery. Higher price for finished goods. 
Contract orders placed. Send for catalog and in- 
formation free. The Improved Metal Casting Co., 
342 East 145th St., New York, 


____ INSTRUCTION 


~ USED correspondence school courses, only one- 
quarter original price. Free bargain list 1,000 
courses. Courses bought. Students Exchanze, 
Dept. 9, 47 West 42nd St., New York, 


FOR INVENTORS 














We DEVELOP your ideas into commercial 
shape for presentation to purchasers, making 
working models, drawings, experiments or tests. 
Courtesy, efficiency, secrecy and ample equipment ; 
30 years’ experience. ee ee h Engineering 
Co., 504 Pacific Mutual Bidg., Los Angeles, Calif. 
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FOR INVENTORS 


I SELL PATENTS. Established in 1900. To 
buy or sell write Charles A. Scott, 773SA Garson 
Avenue, Rochester, N. Y. 

SPECIALIZED SERVICE for inventors. You 
furnish the idea, we'll work it_out. Expert ma- 
chine designing. Drafting. Opinions given on 
Ey of ideas. Confidential dealings. 

our ideas gil’ Fe coe Write for full par- 
ticulars. ngineering Co., Desk G H, 
Omaha, we. Me, 


TO SELL YOUR PATENT, write me; experi- 
oa handling, immediate action. Address Arthur 
. Billings, Suite 401, Dekum Bldg., Portland, Ore. 


IF YOU HAVE A PRACTICAL, useful invention 

to as patented or patent encne?. write us to- 

merican Patents Corporation, Barrister 
Building, Washington, D. C. 


LANGUAGES — 


~ WORLD-ROMIC SYSTEM, Masterkey to All 
Languages. Primers, $1.94 each language: Bo- 
hemian, Bulgarian, Cantonese, Danish, Dutch, 
English, French, German, Hungarian, Italian, Jap- 
anese, Latin, Panjabi, Polish, Ni Ruman- 
ian, Russian, S anish, Sw Pronunciation- 
Tables, 30c¢ eac language. "Dketionarien, gram- 
mars, 4,000 languages: Afrosemitic, Amerindic, 
Eurindic. Indopacific, Siberic, Sinindiec. Languages 
ne Company, 8 West 40th Street, New 
or 
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of a poorly codified mass of law. The New 
Jersey indices, for that matter, taken in-| 
dividually, deserve the same compliment. | 

The Michigan pamphlet deserves a special | 
paragraph of commendation—mingled with | 
some regret that the chap who did such a} 
good job didn’t ineorporate a few obvious | 
betterments. The existing motor code of 
this state consists of a large number of sec- | 
tions from the codified general laws of 1915, | 
plus various amendments, plus a quantity of | 
separate and additional acts passed at vari- | 
ous dates since 1915. The booklet is com- 
piled in the office of the Secretary of State, 
and instead of merely stringing the addi- 
tional laws along chronologically, the com- 
piler has endeavored to put them in a logical 
order. Barring the fact that the logical 
place for some of them is somewhere in the 
middle of the matter abstracted from the 
1915 code, while he has placed them all after 
this material, he has done a good job; and 
he has supplied a very fine index that makes 
the whole content of the code extremely 
accessible. Where the sections of the 1915 
code have been amended, note is made of 
this with reference to the year and number 
of the amending act; which is admirable, 
except that it leaves one with the suspicion | 
that the amendment has not been incorpor- 
ated into the text, and with no way of dis- 
proving this save by searching the latter 
half of the booklet and noting that none of 
the cited amending acts appears there. But 
where this pamphleteer has fairly created a | 
standard for all other codifiers of motor law 
to follow is in the insertion, after various 
sections of the law, of citations to cases and 
official opinions bearing upon the preceding 
text. Most of these are Michigan decisions, 
but a few come from outside the state. Some 
are so complicated that the pamphlet man 
has not attempted to summarize their im- 
port, referring to them merely by name and 
date; most of them are sufficiently simple so 
that he can indicate what bearing they have 
upon the text of the law. The entire book 
let contains 94 such citations, and its value 
is increased by them, beyond all estimate. 

A number of the motor-code pamphlets 
earry, on the first page or two, a display of 
the more vital features of the code, in quick 
and snappy language of some sort. This is 
probably a good feature, though it might be 
argued that it diverts attention from the 
provisions of the law—necessarily numerous 
—which are not thus displayed. 

Well: let us suppose that through some 
millennial chance, all our States should cod- 
ify their motor laws properly, publish them 
in attractive pamphlets skilfully indexed, 
and placard them after both the Connecticut 
and the Pennsylvania schemes. Effort to aid 
the motorist could go no further; yet it 
would not have gone far enough. An Amer- 


a short stay in England, force himself to 
drive on the left of the road; but unless 


|} he stays in Great Britain for a long time, 


he will have narrow escapes, suffer horrible 
seares especially at night when he sees lights 
hurtling toward him on his “wrong” side, 


j}and he will be responsible for searing a lot 


____|of eminently correct British drivers out of 


| their seven senses—all without becoming a 


finished left-hand driver. If he stayed long 
enough to become this, he would have to go 
through the whole business again, on re- 
turning to a right-handed country. 

Between no two of our States is there 
any such glaring single point of motoring 
divergence as there is between England and 
the rest of the world in the choosing of the 
side to drive on. But even so and just so, 
in the smaller things that are differently 
regulated in our different States and munici- 
palities, one cannot pass instantaneously 
from one set of reflexes to another. Yet 
instantaneously one crosses State lines and 
city boundaries, and is called upon for this 
shift. It ean’t be done without some fumb- 
ling and some reversion to the more familiar 
eustoms; and, of course, the greater the 
emergency the more probable this reversion. 
All the printed matter and signboards in 
the world won’t prevent an old and in- 
grained habit from asserting itself. And 
when one carries across the line the habits 
that should be left behind, one becomes at 
best a source of annoyance, and at worst 
an active element of danger. 

The root of the difficulty, then, lies not in 
the ignorance of the motorist, not in the 
difficulty of informing him, but entirely in 
the fact that, within the territory covered 
by the average motorist, there exists a plur- 
ality of motor codes. If, confining our at- 
tention to this angle, we ask why such 
plurality should exist, there is but one 
answer—there is no reason why it should. | 
There is, of course, a reason why it does exist | 
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in his new book 


ESCRIBES the methods by 
which he built up his own 
personal fortune. 

Principles that can be applied at 
once profitably, to the investment 
of any sum of money, whether it 


be $500, $1,000 or $1,000,000. 


How to Invest Profitably 


to accumulate your first 
$1,000, $25,000, $50,000, 


$100,000 
or even a greater sum; 


How to buy a life income of 
from $100 a month to $7,000 or 
more per year, depending upon 
your present income ; 

How to find the right kind of 
securities for your capital, whether 
it be $500, $1,000 or $1,000,000; 

How to know when it is time 
to sell securities you have and 
what to buy instead. 


The Secret of 
Successful Speculation 
How you can increase $5,000 to 
$124,000 within 20 years; 

How the long swing speculator 
can make 25% to over 100% proht; 


How to take the guess work 


out of speculation ; 


How to forecast market change 
and trends. 


How to Profit by the 
Financial Page 


How to gauge the market action, 
the influence on your securities 
and business of the reports such 
as (1) check-clearances, (2) money 
rates, (3) building statistics, (4) 


: 


business failures, (5) labor situa- 
tion and even other “barometers” 


of market conditions. 


How to read all charts more 
easily than the printed word, how 
to gain the full story from every 
chart you see 





Business Fundamentals 


How 
“Business Fundamentals” 
Helps in Business 


How you can increase a business 
capital of $10,000 to $250,000 
within 20 years. 


How to select a career, or a 
business, in the industry which 
will probably make most progress. 


How to forecast price changes 
for commodities; how to gauge 
the supply and demand for raw 
materials and for the product you 
sell. 


How to know when money will 
be tight; how to know when to 
stock up and raise your prices or 
to reduce your stock and reduce 
prices. 

How to select the best indus- 
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know which industries are on the 
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developing new selling territories. 
How to cut cost of manufacturing, 
distribution, selling and labor turn- 
over, how to increase the profits 
constantly and consistently. 


Sound Practical Laws 


Nothing is contained in this book 
that has not been previously sub- 
stantiated in actual application in 
business and investment. It is the 
result of a 20 year investigation 
of 100 years of Business—It is a 
summary of the combined experi- 
ence, investigation and research 
of Roger W. Babson, his associates 
and thousands of successful busi- 
ness men. 
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States, have been passing traffic laws, each | 
with no reference to what the others were | 
doing. Evidently this must lead to approxi- | 
mately 48 different ways of doing the same | 
thing. The conflict is not deliberate, it has 
arisen automatically. 

Unfortunately, it can’t be eliminated auto- 
matically. Elimination must be a matter of 
deliberate and considered action. And un- 
fortunately, elimination cannot proceed 
merely by persuading the individual State 
legislatures to stop enacting new traffic laws 
on their own motions and their own respon- 
sibilities and their own judgments as to 
what is proper. This would be a _ pretty 
iarge order, of itself; but to remedy the 
situation that now exists, it would be neces- 
sary to reopen a lot of closed business and 
induce the individual legislatures to repeal 
or seriously modify much old legislation. 
This, obviously, is an even larger order. One 
might hesitate to try to fill it, were it not 
so very clear that such failure will bring us 
to more grief than we could possibly get out 
of an attack upon the problem. How, then, 
is such attack to be made? | 

Of course no club can be held over any | 
State, nor anything that suggests a club. 
Legislators are notoriously sensitive about 
their prerogatives; and it might seem that, | 
with all the matured deliberation and all the 
engineering authority in the world, the pros- 
pects were pretty remote of getting a large 
number of independent legislative bodies, all 
serving distinctly local interests and all 
hardened in loeal viewpoints, to agree upon 
the same measures. Experience contradicts 
this pessimistic attitude. 

The Motor Vehicle Commissioners of 12 
States—New England, the Middle States, 
and Ohio—got together not so long ago; and 
with the expert advice of the Automotive 
Society and the Illuminating Engineers, 
they worked out a standard for headlights 
that was designed to combine maximum il- 
lumination with freedom from glare. Coupled 
with this was the utterly revolutionary pro- 
posal that the States should set up official 
testing bodies, examine all headlight as- 
semblies, and publish a list of the trade- 
names and the manufacturers of all those 
which complied with the standard set up by 
the conference. Finally, a law was to be 
asked from each State legislature, adopting 
this standard as that of the State, and 
barring all unlisted headlights. 

Now, here is everything that a narrow- 
minded and suspicious person might be ex- 
pected to object to, and everything that a 
legislator might fear, even if he didn’t him- 
self object to it. There was the strong sug- 
gestion of domination from without the 
State; there was the element of submission 
to expert advice, so often the anathema of 
politicians; there was the placing of a 
State-wide monopoly over an essential article 
in the hands of a limited number of manu- 
facturers; there was what might be con- 
strued as advertisement of this monopoly | 
and these manufacturers at State expense. | 
Yet so obvious were the advantages of the 
new standard itself, so enormous the ad- 
vantages of a uniform headlight law for 
12 States forming a solid geographical block, 
so complete the authority of the technical 
bodies whose engineering advice had been 
had, that in no instance has there been dif- 
ficulty in getting the legislation through. 
Any motorist in any of these 12 States may 
now drive freely through the other eleven, 
without a thought for the question—always 
before a veritable Chinese puzzle—whether 
his headlights are legal. In precisely the 
same way, through amicable conference be- 
tween the responsible heads of the State 
traffic and highway bodies, plus such engi- 
neering organizations as may be able to aid 
in each instance, it ought to be possible to 
get uniform legislation on any other points 
to replace the present hodge-podge. 

One danger must be avoided. What we 
have outlined involves asking many States 


dare not do this hastily. If, after our re- 
quest has been met by the States, it turns 
out that the uniform law thus obtained is 
not workable, or is not the best way of gain- 
ing the end at which it is directed, or per- 
haps is not even a proper way of doing this, 
it is going to be far more difficult to get 
agreement a second time from the legis- 
latures that have been thus victimized once. 


provisions a standardized motor-vehicle law 
should contain, and for resolving the very 
ticklish question of what values should be | 
assigned to speed limits and other things 
that require numerical determination. Only 





with such procedure is it thinkable that 


|or a figure, by every state. 
}could very well come piece-meal, by gradual 


his fingers, to be sure. 


the workshop. 
tating the dial back and forth, feeling care- 


to change their laws in many details. We/door, listening with great intentness. 
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—48 different legislatures, in 48 different | State legislatures would be sufficiently im- 


pressed to enact identical standardized pro- 
visions, unspoiled by spontaneous amend- 
ment. 

It would not be so simple in all directions 
as it was in the matter of lighting. What 


|to do at a railroad crossing, how fast it is 


safe to drive at a given point, how best to 
dodge the patrons of the street car—these 
are questions on which the layman feels 
that he has an opinion which he can match 
with the pronouncement of the expert much 
better than he could in any such recondite 
field as that of headlight standards. Agree- 
ment on many of these items could be 
reached only after prolonged general dis- 
cussion, with an attempt to educate those 
whose views appear destined to hold a mi- 
nority position. Assurance that the best 
solution had been attained would in many 
instances require a comparable process. 
But the thing ought to be feasible. It 


| ought to be possible to block out a standard- 


ized traffic act, covering all the ground that 
such an act ought to cover—defining, in fact, 
this ground. In many respects, such as the 
fixing of licensing fees, it could be only a 
blank form, to be filled in in detail by each 
state. In many other respects its whole 
value would consist in the expectation that 
it would be adopted, without changing a line 
Such adoption 


amendment of existing codes; or where it 
turned out possible to convince any state 
legislature that the entire motor code of the 
state was in need of revision and recodifiea- 
tion, the standard code could be presented, 
with the hope that it would be adopted with- 
out amendment. If this were not realized, 
at least it could be accepted in its substan- 
tial framework, greatly simplifying the sub- 
sequent work of uniform codification and of 
securing further uniformity of the text. 

Our articles of January and of this month 
have been destructive in the general trend of 
their criticism—they have been devoted to 
showing how hopeless the present conditions 
are, and how imperative it is that remedy 
take the form of standardized motor legisla- 
tion. Future articles will take up the econ- 
structive side. We shall display and com- 
pare specific provisions of specifie state 
codes, suggesting the best. We shall inquire 
what ought to be ineluded in the law and 
what omitted, We shall seek suggestions 
in the code of each state for laws which 
could advantageously be applied in all. 

And we shall hope most fervently that we 
shall not have the discussion all to ourselves. 
We encourage opinions and arguments from 
our readers. Write now and tell us what 
you think ought to go into a uniform traffie 
law ; write later on and criticize the specific 
suggestions which appear. We hope to make 
the SCIENTIFIC AMERICAN an open forum 
through which this important matter may be 
discussed, and much of the preliminary work 
effected of clearing the ground for uniform 
motor legislation throughout the country. 


The Romance of the Lock 

(Continued from page 79) 
they might contain. He did not want to 
injure the safes, for there was a chance of 
acquittal. Accordingly the makers of the 
safes and many other experts, employed by 
other safe manufacturers, were summoned 
and did their best. They tried this and that 
and the other, but they could not “feel out” 
the combinations. 

Biancolo read about these unhappy pro 
ceedings in the newspapers. One morning 
he strode into the office of the district at- 
torney, pulled off his overcoat and announced 
that he’d like to see what he could do with 
the safes. He bent down over the first one 
and went to work. He did not sensitize 
Indeed, he did not 
trouble to wash off the grease and grime of 
Instead he began slowly ro 


fully, with an ear pressed against the safe 
From 


time to time he stopped, seratched his head 
and seemed to be ealeulating. 
he worked away; ten minutes; fifteen. 


Five minutes 


The experts stood about in a grinning and 


contemptuous group. One or two were guilty 
of invidious 
langhter. 
minutes more he went on turning the dial 
delicately in the tips of his fingers. Sud- 
A definite, authoritative, orderly procedure | denly he straightened up, twisted the handle 
needs to be set up for deciding just what|of the safe and swung the door open. 


remarks and condescending 


Bianeolo paid no heed. For five 


The gentlemen who had nobly failed to do 


this very feat grew shame-faced or open- 
mouthed. They waited to see this wonderful 
fellow open the second safe in about five 
minutes and then departed without comment. 


Later on, I talked the business over with 
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the safe opener and found that he was in the 
habit of doing just this trick and made a 
good living at it from the numgrous persons 
who annually mislay or forget the combina- 
tions to their safes. He had done the thing 
several hundred times. He seldom failed. 
Indeed, I had oceasion to send him, at a 
subsequent time, to a well known lady who 
had lost the combination of her safe, and 
he got the thing open in a few minutes, 
without fuss or ceremony. 

Bianecolo explained his method of work 
to me as one reveals a secret without revela- 
tion. It is, however, quite plain that he 
uses a combination of the tactile and audi- 
tory senses plus a wide and accurate knowl- 
edge of combination locks. If he manages 
to get the first number, he never fails to 
arrive at the rest, usually by a_ simple 
method of deduction based on long experi- 
ence and well-known facts about combina- 
tions that I had better leave unstated. It 
may be well to note that the combination 
locks he has opened, to my knowledge, were 
all those of office safes or ordinary vaults. 
Whether he would succeed in the case of a 
thoroughly modern bank lock I cannot pre- | 
tend to say. 

There is, however, another method by 
which the combination of any vault may be 
opened if the burglar has opportunity to 
get his data in advance. Indeed, this plan 
of action was used in one of the great bank 
burglaries in New England in the last gen- 
eration. If my memory serves it was the 
famous burgling of the Northampton bank, 
but I cannot be sure. 


Near the closing hour one afternoon, a 
well dressed, respectable looking stranger 


presented himself to the officers of the bank 
and handed in his eard, which bore the im- 
print of a great firm of safe builders and 
the name of the caller with his title as one 
of the officials. The bankers admitted him 


cordially and he began talking with them 
about their vault. He did not make a 
direct sales talk but said he was visiting 


among the banks of the vicinity to study 
the various vaults and see whether any of 





the banks were in need of better equipment 
or changes in their locks. There had been 
a number of big burglaries in New England 
and the bankers were glad enough to let the 
expert examine their equipment. 
Accompanied by the eashier, the visitor 
went to the vault door, which stood open, 





and turned the bolts with the handle, so 
that, had the door been closed, it would 
have been locked, save for the mixing up 
of the combination. He then took hold of 
the knob of the dial, delicately, with the 
tips of his fingers, and turned it slowly to 


the left until he felt the first tumbler in 
position. He then shifted it a trifle further 
to the left and reversed the knob, turning | 


to the right two turns and again carefully | 
feeling the second tumbler into its place. He | 
now shifted this tumbler a little further to | 
the right and reversed again for the third | 
tumbler. Having found this, he carelessly 
turned the handle and saw that the bolts | 
were released. He then mixed up the com- | 
bination in an offhand way, said that the 
lock was an excellent one and in fine repair, | 
and went his way after a few compliments. | 

The bankers felt, after the pleasant eall 
of this well informed gentleman, that they 
had no reason to worry. Had he not said 
that their vault was above suspicion? Alas, 
there was a rude awakening. The bankers 
came down to their rooms otherwise 
pleasant morning to find that the eombina- 
tion had been opened as if by magic, the 
chest entered by means of keys and explo- 
sive and a huge total of eash and bonds 
abstracted. Suspicion fell on employees, on 
officers, on everyone but the civil gentleman 
who had called a few weeks before. It was 
only when the safe makers were summoned 
and disclosed that there was no such person 
connected with their company that eyes were 
turned in the correct direction. 

The visitor had, in fact, been one of the 
master burglars of his day. While he had 
stood at the vault door, chatting pleasantly 
with the cashier and apparently examining 
the lock, he had really got the numbers of 
the combination and noted them mentally. 
When he turned the dial left and felt the 
tumbler in place he took the first number, 
and so with the second and third. He 
could, of course, not have done this had 
the dial been in the locked position when 
he began his work. 

The gullibility of the cashier of that old 
bank, long ago, cost his institution more 
than half a million, and bankers ever since 
have been careful to see that such a trick 
be not repeated—by a plausible stranger or 
by someone on the inside. 


one 
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Our Psychic Investigation 

Advances 
(Continued from page 139) 
Nino’s trance if the latter is genuine, cer- 
tainly was net observed. But Dr. Prince, 
while granting the validity of the analogy 
between hypnosis and sleep for ordinary sub- 
jects, feels that Nino is not such a one, and 
that in his case Dr. Block underestimates | 
the possibilities of long practice. Nino has | 
been in trance literally hundreds of times; | 
and Dr. Prince feels that he has acquired an 
edueated subconsciousness, a sort of genius 
for trance, of which the ability to associate 
ideas is merely one aspect. If I am privi- 
leged to form an opinion on this very ab- 
struse subject, I should be inclined to sup- | 
port Dr. Prinece’s views of the possibilities 
of oft-practiced submergence of conscious- 
ness. 

All opinion save Houdini’s is that Nino 
was in a valid trance at the end. Dr. 
Prince regards this trance as extending 
throughout the sitting. There is no question | 
but that Nino is sufficiently hysterical and | 
sufficiently suggestible to hypnotize himself | 
into going in tranee and impersonating | 
Palladino and attempting to work with the} 
apparatus. In such a trance, any suggestion 
put forward by Vecchio or any other sitter 
would be seized and acted upon, if possible 
and consistent. There is no question that, 
if this is what happens, Nino will struggle 
with the bonds until he gets free or is ex- | 
hausted, in the attempt to execute this sug- 
gestion—equally whether it is auto-hypnotie 
or comes from outside. The attempt to pre- 
vent examination of the incriminating under- 
shirt, it is to be emphasized, is in no way | 
contradictory of this theory—this could be 
done subconsciously quite as well as con- 
sciously, and indeed is exactly what would 
be expected from one engaged in subcon- 
scious fraud. 

The subcommittee in charge of Nino’s 
case consists of Drs. Prince and Carrington, | 
and Houdini; and the opinions of Drs. Block | 
and Stearns receive much consideration 
that these gentlemen might almost be re- 
garded as voting members of the subecom- 
mittee. If this body were obliged to report 
finally upon Nino’s mediumship at this time, 
they would feel that the only possible ver- 
diet was one of subconscious fraud; and they 
would feel that the facts cited in this narra- 
tive were sufficient to support such a verdict. 
At the same time, they fee! tiat they have 
not exhausted the scientifie interest of the 
ease, and they would be quite willing to sit 
further, and to withhold their verdict until 
after such sittings. The suggestion for fur- 
ther sittings came originally from Dr. Vee- 








SO 


| 


yes 


chio, at a time when he had expressed dis- |: 


satisfaction with some of the conditions pre- 
vailing at the here reported. The 
committee will regard such sittings as in the 
nature of an appeal against the verdict indi- 
eated above—such appeal is provided for in 
our conditions as promulgated in our issue | 
of January, 1923. In justice to the medium, 
therefore, no formal and final statement by 
the committee is made, pending the issue of 
the new sittings. 


The Heat of the Earth 
(Continued from page 98) 
well a cable is that used in the 
above tests consisting of a steel aviator wire 
and two enamelled copper wires, each in- 
closed in a double thickness of cloth insula- 
tion. Cable of this kind weighs 20 to 25 
pounds per 1000 feet and is lowered and 
raised by special hand-operated machinery. 
For lower depths than 4500 feet the use and 
handling of this kind of cable becomes rather 
too expensive and a mercury thermometer of 
the maximum type has taken the place of 
the electrical resistance instrument. Usually 
two or three mercury thermometers are low- 
ered in the same tube or bomb so that a 
double check on the readings may be ob- 
tained. Every care has to be taken to keep 
these maximum thermometers upright and to 
prevent their knocking against the side of 
the hole when they are being drawn up. In 


series 


necessary, 


| Summer, when the temperature at the top of 


the ground is much higher than in the first 
two or three thousand feet of the well the 
thermometers have to be cooled with ice be- 
fore being lowered. Fortunately for the con- 
venience of the measurer using these maxi- 
mum-type instruments, the temperature in- 
variably increases with greater depth and 
never falls lower, whatever the rate of in- 
crease may be. 

In mining operations the increase in heat 
as the lower levels are reached has long 
been one of the problems with which mining 
companies have had to contend, not only be- 
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+ aematill Made to Be Beaten ! 


The best record to date becomes a record to beat— 
when machine output registers on a VEEDER! 
The production-count sets a mark for the machine 
operator to build on. Likewise a point for the inventor 
or engineer to improve on. It’s a self-raising standard 
when the figures are watched—results noted—on a 


eed, COUNTER 


This Small Rotary Ratchet Coun- 


ter (No. 6) counts reciprocating move- 
ments of the lever, as required for record- 
ing the output 
of many small 
machines. 
When the lever 
is move 
throu g han 
angle of 40 to 
60 degrees, the 
counter regis- 
ters one. The 
further the 
lever is moved, the higher the 
number registered. A complete 
revolution of the lever registers 
ten. This counter can 
adapted to no end of counting purposes, 
by regulating the throw of the lever. 
Price, $2.00. (Cut nearly full size.) 
Small Revolution Counter of similar 


model, also $2.00. 








The above Revolution Set-Back 





Counter records the output of any 
machine where a_ shaft-revolution indi- 
cates an operation. Sets back to zero 
from any figure by turning knob once 
round. Supplied with from four to ten 
figure-wheels, as required. Price with 
four figure-wheels, as illustrated, $10.00 

“subject to discount. Cut Jess than 
one-half size. Set-Back Rotary Ratchet 
Counter, to record reciprocating move- 
ments as on punch presses, $11.50 (list). 


The V eeder booklet is an 80-page guide on how to “‘counter-equip” 
for increased production. Sent free and gladly to all who may meet 
with the problem—in invention, engineering or manufacturing. 


The Veeder Mfg. Co., HasirtCoa 


Hartford, Conn. 
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Designs 


pleased to have you consult us. 


prosecuting both patent and trade-mark applications. 


Prompt, Conscientious and Efficient Service 


The 


particulars of recently patented inventions. 


Copyrights. 


MUNN & CO. 


PATENT ATTORNEYS 


Woolworth Building - - -+- = - 
Scientific American Building 
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76 Years’ Practice Before the Patent Office 


If you have an invention which you contemplate patenting, 
or a trade-mark which you desire to have registered, we shall be 
We have thoroughly experienced 
attorneys in our New York, Washington, Los Angeles, Chicago 
and San Francisco offices, with long experience in preparing and 


SCIENTIFIC AMERICAN contains Patent Office 


Notes, Decisions and other matter of interest to inventors—and 


We shall be pleased to send, without charge, our Handbook 
on United States and Foreign Patents, Trade-Marks and 
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WASHINGTON, D.C. 
- CHICAGO, ILL. 
SAN FRANCISCO, CAL. 

LOS ANGELES, CAL. 





cause of the discomfort of the mine workers | Symi niin gg 









SCIENTIFIC 


AMERICAN 

























































233 Broadway 


MY PSYCHIC 
ADVENTURES 


By J. Malcolm Bird, Associate Editor 


Mr. Bird as a guest of Conan 
Doyle was privileged to play 
Sherlock Holmes in the psy- 
chic field. His book is a com 
plete record of his seances and 
psychic adventures in London, 
Paris, Berlin, Munich and U.S. 
Thrilling as wel! as scientific. 
Price $1.50, postpaid $1.65 








PRICE, $2.00 








MUNN & CO. 


SCIENTIFIC AMERICAN 
CYCLOPEDIA OF FORMULAS 





HOME-OWNER’S HAND-BOOK 


By AUSTIN C. LESCARBOURA, Managing Editor 


Awe for the man who already owns his own 

home, the man who is going to buy a home, or the 
man who is going to build the ideal home. A vast com- 
pilation of the best advice on building materials and 
building methods, written in understandable English. 


Includes building materials, excavation, the frame house, 
the brick and hollow tile house, the stone and concrete 
house, the roof, interior trim, painting and plumbing, 
wiring, upkeep, landscape gardening, etc. 


POSTPAID, $2.15 


SCIENTIFIC AMERICAN PUBLISHING CO. 


New York City 


Other good Books from the Scientific American library 


SCIENTIFIC 
AMERICAN ALMANAC 





The most complete book of 
receipts published. A careful 
compilation of 15,000 selected 
receipts and processes. Indis 
pensable as a dictionary, more 
useful. 1077 pages, 200 illustra- 
tions, now in 83rd thousand. 
Price $5.50 in New York, Pa 
cific Coast $5.76. Points pro- 
portionate 


Pocket size edition, includes 
standard time, the weather, 
cloud forms, storm signals, 
thermometers, flag manual, 
salaries of officials, year 1924 
calendar, planets, star maps, 
signs of zodiac, postal inform- 


ation, etc. Price 25c. 
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Plug the Power Leaks 


BESSEMER Oil Engines used 

for the power supply stop the 
steam 
The power-leaks preva- 
lent in steam power plants, in the 
grates, furnaces, boilers, radiation 


with 


and many othes points of loss are 
entirely eliminated by the use of 
economical 


1ilation cost, operat 
upkeep make 
superior to 


THE BESSEMER GAS ENGINE CO. 


Grove City, Pa. 
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JEWELRY WORK 
AND ENGRAVING 
commanding a good salary and your 
services always in demand or you can 
start in business for yourself. At 


BRADLEY INSTITUTE 


» greatest school for 


but also because of the danger of accidents 
when the combined heat and pressure have 
reduced the alertness and carefulness of the 
men. In the deepest mine in the world, the 
St. John del Rey gold mine in Brazil, which 
has reached a depth of 6726 feet below the 
top of the ground, the problem became so 
acute some years ago as to threaten the 
closing down of the mine entirely. The men 
became sluggish and dull and more and more 
eareless in taking precautions. Accidents in- 
ereased until the death rate averaged more 
than one a month, and it began to be dif- 
ficult to get not only laborers but skilled 
professional workers as well to go to the 
bottom levels. The problem was solved by 
the building of a cooling plant at a cost of 
nearly half a million dollars, which drives 
air into the shaft at a temperature as low 
as 43 degrees. Even with such devices as 
this, however, mines in many parts of the 
world would have difficulty in operating at 
this depth, as the rate of increase in tem- 
perature in the Brazilian mine has been 
only about one degree in 125 feet. 


With Camera and Chisel 
(Continued from page 106) 
of one marking to fall directly upon that of 
the other, the surface thus receiving the 
light will occupy the same position as the 
corresponding surface of the model or sub- 
ject, when the photographs were taken. 
Thus it may be seen that by building or 
carving the material until the corresponding 
markings of sereen and record photograph 
|}coincide over the whole surface, a true re- 
| production of the form of the subject will 
| be the result. The work of modeling or 
| carving is done by hand under the guidance 
|of the projected light beams, which carry 





| 


|the true form of the subject to the sculptor, | 
|but there is nothing in the process or ap- | 
the | 


|paratus to bar him from 
| Statue as he pleases. 

The size of statue is regulated by varying 
|the distance from center stand to camera- 
projectors, after the record photographs 
have been obtained. This is made evident 
by some of the accompanying illustrations. 
| Within reasonable limits, all sizes of repro- 
ductions may be made from a single set of 
{record photographs. 

The experiences of the model or subject 
are very pleasant in comparison to the 
| tedious posing required by the old methods. 
Only a few minutes are required for the 
|taking of several complete sets of record 
| photographs, including the illuminating pho- 
|tographs which are sometimes used in the 
|form of tinted slides for illuminating the 
finished statuary, by projection. 

This process is adaptable to the produc- 
| tion of practically all classes of statuary, in 
|} all sizes, and is especially useful in copying 
and enlarging sketch models or any other 
existing statuary. One of the most valuable 
features is the case with which the record 
| photographs of persons or objects may be 
taken and stored for safekeeping, until 
needed for the production of statuary at a 
later time. 


The Story of Steel—II 


(Continued from page 109) 


modifying 


the machine, which makes a cut 40 
deep and 175 feet in width. Sixteen tons a 
minute means nigh upon a thousand tons an 
hour, and the tracks are laid and the 
train so manipulated that the work of the 
shovels on, except for repairs, unin- 
terruptedly night and day for eight months 


so 


goes 
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One Year to Pay 


“WONDER” COLD PIPE, TUBING 
AND BAR BENDERS 


Standard of the World 
Hand and Motor 
Operated 
14 Sizes of Machines 
What it costs to bend pipe 


American Pipe Bending Machine Co. 
32 Pearl Street, Boston, Mass. 


our way, per bend 
1-inch pir - - Sets 
2-inch pipe - Wets! 
4 inch pipe - 2cts 
6-inch pipe - 6Octs 
2 8-inch pipe $1.00 








of the year. 

| With these figures in mind, we are pre- 
pared to learn that the Hull Rust mine alone, 
during the great activity of 1916, shipped 
out 7,665,611 tons of ore, or over 10 per 
leent of the total of 75,167,672 tons mined 
in the United States. 
the Missabe range mines, in comparison with 
the others in the Lake Superior district, is 
shown in the following record of output for 
the busy years of 1918, when the total out- 
put from Lake Superior was 62,836,172 





Gogebic, 7,936,701, and Missabe 40,396,711 
tons. 

An estimate several years ago by the 
United States Government of our national 


it may well be 250 billions today. 
writer were asked to name the principal 
agent in the enormous growth in wealth of 
this country during the past two decades, 
he would unhesitatingly name the vast iron 
deposits of the Lake Superior region and 
the consequent phenomenal growth of our 
steel industry. 








feet | 


The magnitude of | 


tons. The shipments were: Vermilion, 
1,192,908 tons; Cuyuna, 2,478,800; Mar-!| 
quette, 4,354,297; Menominee, 6,378,698 ; 


wealth placed it at 220 billions of dollars; | 
If the| 
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Agriculture? But agriculture depends 
upon steel for the farming machinery that 
makes it possible. 

Our vast railroad system? Dependent 
upon steel for locomotives, cars and the 
rails upon which they run. 

Shipping? All now built of steel. 

Our enormous factories? Steel framed 
and fitted with engines, lathes, tools, big and 
small—all fabricated from the steel and iron 
of the blast furnace and the foundry. 

Our cities, with their towering buildings 
housing many of them a whole townful of 
people. Steel girders, columns and plates 
made them possible. 

The future historian will surely designate 
our era as the Age of Steel. 


| The Heavens in February, 1924 
(Continued from page 110) 


Auriga high on the right. Perseus, Andro- 
meda and Cassiopeia are in the northwest. 
Cepheus and Draco are in the north, below 
Ursa Minor, with Ursa Major in the north- 
east. Leo is well up in the east, and Arec- 
turus and Spica have just risen. Hydra and 
Corvus, in the southeast, complete our list. 


The Planets 

Mercury is a morning star all through the 
month, and is best seen about the 5th, when 
he is 25° from the sun and rises at 5.45 A. 
M. Venus is an evening star and is becom- 
ing more and more conspicuous. In the 
middle of the month she remains in view 
until 8.30 P. M. Mars is a morning star in 
Scorpio, rising a little before 3 A. M. Jupiter 
is close by, and on the 13th the two planets 
are in conjunction, less than half a degree 
apart. Saturn is past quadrature and rises 
lat 11 P. M. in the middle of the month. 
Uranus is an evening star, but too near the 
sun to be seen. Neptune is in opposition on 
the 8th, in 9h. 26m. 8s. R. A. and plus 15° 
20’ 6” declination; at that time he moves 
6.6s west and 32’ south per day. This puts 
him on the western edge of Leo, in a region 
where it will be very hard to find him with 
out an equatorially mounted telescope. 

The moon is new at 9 P. M. on the 4th, 
in her first quarter at 3 P. M. on the 12th, 
full at 11 A. M. on the 20th, and in her last 
quarter at 8 A. M. on the 27th. She is 
nearest us on the 20th, and furthest away 
on the 12th. During the month she passes 
near Mercury on the 2nd, Uranus on the 
6th, Venus on the 7th, Neptune on the 19th, 
Saturn on the 24th, and Jupiter and Mars 
on the 28th. 

A total eclipse occurs at the February full 
moon, but as might be judged from the hour 
of that phase, it is invisible in the United 
States except in parts of Alaska. The whole 
eclipse is visible in Asia, and its close in 
Europe. This eclipse is noteworthy for its 
long duration, totality lasting an hour and 
| thirty-eight minutes. This is because the 
very center of the earth’s shadow falls upon 
the moon—though not in the middle of the 
latter. 


The Blue Ribbon of the Atlantic 
(Continued from page 104) 


jover 600 miles, and on one day ran 617 
miles, which is the record for one day east- 
ward or westward on this route. In making 
this day’s run, she showed an average speed 
of 24.92 knots. 

In 1913, the writer saw both the “Levia- 
than” and “Majestic” under construction at 
Hamburg, and he was informed by their 
designer that they were identical ships in 
model, accommodation, and motive power, 
but that the “Bismarck” (‘Majestic’) was 
six feet longer than the “Vaterland” (‘‘Levia- 
than”). This additional length was given 
the vessel, he stated, so that the Hamburg- 
American Company might possess in the 
| “Bismarck” the largest ship afloat. The 
|greater length was secured by introducing 
two additional frames amidship. Since the 
| displacement of the additional amidship 
body on a draft of 39 feet is 700 tons, the 
“Majestic” exceeds the “Leviathan” by that 
amount, her displacement being 64,800 tons 
as against a displacement of 64,100 tons 
for the “Leviathan.” The “Leviathan” and 
the “Majestic” have the same turbine equip- 
ment, but the bigger ship carries two addi- 
tional boilers, the “Leviathan” having 46 
and the “Majestic” 48 water-tube boilers. 
The “Majestic” holds the record to the east- 
| ward with a passage of 5 days, 5 hours, 21 
minutes, which was made at the record speed 
of the whole trip of 24.76 knots. Her best 
day’s run of 609 miles was made to the 
westward. Her best all-day run to the east- 
ward of 603 miles, was made at a speed of 
25.66 knots. 























